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A j« CfiljW UibT U* ^u*1 ^J1 rJ U» f*\ #» &U * * ^ U1 
^UJt cuijH j <j JjJlMj l ^*-U1j *WUII fUi*t JU*- j^-tfl tfOJl 
jUJ *-^L-V1 j^LJU Uit^pJl pztf pi uj ^4* u^j * U* Ojfllj 
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ii^>- ^ 1jJ1j UL-^5 - o?j^ *J ./r 1 *! c^ o**\J^ **?* iS^* ■* * ALi^Vl 
C*i ^ -^^ ****** r 1 * oL^iU.t.j ^U* wti £1 <*i ^jjfcX^l { tjUu.* 

<ijjw U j£b*J 0--i U*J*«J * <&A OUjIjwi ^ fjljwjl 4J1 ^ U 

* <SHi\ Lil^iaJt ^jUL L*riljA tjji* ojG £|1 c^*i ti -^ flta i SJ L »— VI 
* JU-UV1 OU3UI o* ^ c> **'>*-* t-JU*J5 l+u tjt i v ^v 

j* j*J1 jua <±UU <**U 
%*j£ll HSU 



a »,*■,* Ujl— * <L«*j p\±- Ji* fiUJtj *iU»Jlj *a***^ 4*1 fr— *i 

l^U,1 3UUI1 a^>>!1 oLK gjtU^ ^ 3 **!^ LjU-U «JL-^ ti 5 ^UJ1 

jW! (JU ^li <i1 3 t ^^o^iJl Jjcw jjjff 4^* Jlj *j»jlt t#^-* Ci^' 1 

: JLsxyt UiijMju XpJi^ji Aijmi\ *jl* - to*! ^i c-j_b t UUP 



IjlJ ^t JJ ,5»jV cr* ^*V,j Geography of Astronomy <£lii\ 

J^VI 4*ij>l 4*JKM ol dJV • f jiill UU^,*** JiVl ^ jl < Lt*t>** 
; jJa^ y ^J l^u^j Geo ^ U* at****-* cr* ^j^* * Geographia 

jjklJl 4*#i1>) J--— ** tL* U*J3 i f jttUi o* Aa-J-Jij 4ijL**n *jj-^lH 
Xj^JLJIj ^c*^ 1 (>^ &-* J*^ ^Vj' LJ!>*J! il ^41! 
4^Ufj t 'Iji^t.* glizj &* ^jVt jJ*^ JSLi glU? cJlf il # 

. Geography of Relief ^jUttJ! *UM>> c-**— * U^-k U 

* Physiography LMjifrjtjjJ ^^^ l^j&j 
cuisJ ^sil olj^jl 3 JlSLiVl *JLj»* Qiflt 5^f cJ 3 Uj UIj ^ 

- phology 

^* ^Jj^ t-*j Jk^jifcH ^jLUt kJiUJl Jj*i Aj t^LaT oJl5* U(j ^ 
oliilSl ^ ff^^ JU31— d(j ^j)»jl^ ^A^ 1 J^ ^ <^^» ,r-»^* 

Climatology or Geography ofClimate -u*uii M^j^V c ^*— 



- 11 - 

■ OL&M <^ ^ ^a-jUJt j^Jt JU £Ui! J-i j>j Cwji 151., ^ 

tS^ oijs*" c^JU u liij < Geography of plant *--JV ai 
^ir^jb cu-*-. gjjjdlj £>J1 e-j*. ^ u-^i. owji »_u j»jj^u m 
? — iij < Geography of Animals OV**** 1 <lJMj»» J «j^_-*ji 
L^iji*ii j* lj Vr t-*L» Ujsy c v^ij M^ 1 J* *—- o^ 

* tfiogeography &*s*H 

Racial a. ,,. t i ? » ^ i^AM c&LJi iLAiji* c. . , * * oViL-^ 

ueography 

**.Js~ °W ^U* J j- * iSs~tt 4.ULJ1 l4.UAi.tj UJiUs-1 iULT, 

Economic i->L— *ui7i u^iljiadb .-_., .. t i_iU» _jt <_^jju,." jt 
<-.ljj isJ^lj 531,, c SjU* j ^ Jijjj, Uj < E bim jt Geography 

. IVanspor cation y Geography of Transport 

* <_ijjj i *L£ , ^p, q* \ JVt d*JU u ui ^j ;£ 

■<: — *>* u lit j i Social Geography JUL*a>.:fl Uij^db 
v^j*— < 4-jyu- jfui- Q* t*» j»jj, u 3 ( Ujjitf, &~u-vt jfcu* j 
Geography of o«~Jt$ o*-Jt iUttji* ,1 iSj Aj\ ^^t ;U!>~ 
a*jJt «*A1>».j .Urban Geography CMtf JL*l>>j « Population 

. Hurai Geography 

J**J3 1 «>jV1 e k M > J* JLii JVt Jfl — Ut glU*; L.oi* 3 ^ 

. Political Geography ^»«1,. it .»fl Uiljiajv 

< U^lOi* <Vtiu t JL*«U1 J-ljJIj D^-JVI oJjUj U!^ j$ 

« *U*a oU^I^ oti OUO»J j dU5j C U» U» jf < d^V!j ^S ^ 

. Environments otUJl <L>1jiaw ».-- :1 ... 



<^*** < Region f-B* j* * ^*^ kSL-U; jw«a * 1*4* J*JfJi i*s* 
v*] Regional Geography *s*J*in Utji>H <z~++* & ijut*jt 

* Cosmography l**1j*j*ijF ^ oj^i VI 



*>**■ cr* 4 Planet fiorth ^ja\ u*jW coJU u ui ui ^ 

1JL~4* KajJ$? £*JtJf cUji^j £ u"^*"* p^** ^U..^j ^*^^j CC - " - ^ t -*cr p * J , 

Geography of *Ja*H l^r^aJi* *=-s— * tfji* — H e— a j 11 ' 

! »Ja u&^tjj J Uaj^^* j^*^ Astronomy 

t ij^iiJl Oj^fc? JJjj * ♦ * frt tb\U\ * Jj& ^*i <iiSrl^ *-•-#** tfJU* U-L-i1- 
< <w~-Jj ^-bl>-j3 jrj*J* ^ ^ol—jJl oLImJI 0U4JJ4 S*iJ yjJJV 

jo^ ^ jolt jij*fcii gjiji 3^^ ^ jyw j*tn 3*3 _ uju j^jp 

^^ « s*Xiii\ j* j i ^i ; t . Ti l ^ ^UJl ^^.jJl u _ <j piJadlj *iM*1 j^ 

i Uj-jj c LrijT *ijir jj** ftj^t ^ „u-*ji u» j jjju u jr 4»>^ 
* Revolving cr-*-^^ Jj> UUI3 * Rotation Jj^il Jj^ oU>Jik 



je-JLJ *-lLu. <L_*bj oVjUj. *^j j J LiU Jwlj^i 4«£»j jlj 

J — ** *-H« ( ce*!^' *'*--* uZuo. l> *•* t-ij o' — *^i oY* < <-U»j 

U*j*i £>1 o» *-*--> ^LiJJI #U-J1 ^uljl JIjj V 3 i *iUi31 ^U 4.. ,.,r» 
i j.t«*.f, f1j*.t ^ i 4^ J jh^w ^JJi }JU ^1 ) l^ Jii IJL-^i t jl*j 

-SjUI WjJx oj& p^UH *X-43 U*#frj Lij_lr jjuJ JUj t <^!jj 
IJlji^JI ^ 3 yt1 ^j*U*T 4l+^~> u«*J aUJI p^LLij < * , ..A! (JLJ! 






* UJbJ^j <'?!„ ill - 1 



- n _ 

! JGLWlj ♦ ♦* t£UUI 

v ,. ,m K -Uj ., >■?! ,>* T Ji a* *+-**i o 1 **^* Js*^ L ** J1 J*^ ] oU*b 

t* ^JLu ^j-ajIj <j\m\ ^i eft. jy* ot J^ u» J**^ 1 > UIt 

,j Liwl j^iSUI J ]— ^j i <gin , y ,k! t j*ljb>!t (2*. <i j jJ L* Jj«j ^U" U 

i_J - rfji CtW Uf - Wiy ^- jj4T ! <^U _ *JZ J ^ _ ^ jl ^> 

JlSli- ^iuj < Le* 1 "" ^j* *■—-* * *J *•*— ■ -il^ Lfcj^*^ 1 O^ * ■ ♦ %J** ■■"■' 

■O-i i jjiSJ V *JL-»c ^ Uj#- Jii Jj i .jj 'HI JJa ^^U Ji-S^ ^^J^ 

* \*\ \>J3\ LT* 3 ** *-J^^ C^*J ^* «^*»i* 

j_3^Jt ^U .iilij i l^rta 3-JOiit 5ij*l1 <^^ U_J t JJ £ ^>iJ} 

: jt ill 

* oe**-iii Vj*A C« *J«i« Jift.^41 : uu 

ji— «jb oj^ vijtj < jw ^^j s^ sjuu p»jto' ^ ^jm *^u: 

ii ? ^M c*^ i^J^ w* *--^ iCLiJl 1j '.. i^UUail^ (hJUIj 



*ij+i\ ^Jp-jj r j-U 3* * ,>j!fl Uti- -ui^j IjuJ fcjU*Jl flj^M *UL 

.» * * JL*J^ *lj3 WJ ^*iJl j*» 

uLf j f dIUII ii^jw fft-U* oUj £ ^V1 *J * OH i>* f* ©*■* 

,L_fr* * , ^ MrtH <£lil\ <*j^ml\ <J jljl ilLJJl jdt-^41 t Ji« oka! it 

oUj-u ^ 1a^ JJ31 £l JJ3 * <s^ti Aljsit Ju.s ^ 4J**^ jlli 
^Ki5 ^ ^U \jtf jft JS && i ^3*5*)) jjU ^ill U» ^3 jua^ 

£ *Uju£H CtfLr^* O 1 J* * I j-M jlflf <^j J^ cJ j J 1JU 

JwJ-* 4jU> l^ljA C WyjP-J *U— Jl ^Ij^l gil^ 4—»l JJ3 JU»jj IjiA 

O^j * * u^^b J ji jUI 0*ju J UU ^^3 < JjJia jLm mi... \# 

^•iHj or^t-iJI ^ 03*^H IjilS* ** •j^ i* <i^41 ^Jll^ j^UubV 

* O 1 ^' ^lj!S & l*H c^J L4i OjejSH Wt * *U-J1 fl^l ^^3 

^3— a* 1*333^^^ t p§L^T ^1 cJlf U] + + ClU jU41 jv,!^ JL^tfl 
^Sll **jM jO-^3 t jJJI j^U t^ < 1^3* ^U ^ J!J^ llLk^ 

^-** u***i ^ , # jjU4i w ij-uu < ^jun ^ju 1^ ^.a^ 

t *^}\ & ,>«■ jU f U! ^^JJI rJ Ir ^ill Sj^jj JUajb i JjJU ^ 



Sj^hlfe ^ 4-^j.iJi *i~Jl ^oiiJr J t 3 JU£~»lj . , »(j*i» fb1 a* fV 

jOjt Juj ***** o^jU-. J ojM-h { cfct-t^j jUjjii^ t5i>vt J 

0j*!1 * * 'rt** *■ (_j^-»- ''LSIUS f-jJ^aH (^U^rt dJi» (jlJl »jSj»J1 l**J * (W^ 

j^vt /ijW rfjb-i oJir c^ui y,,* o' iJiJiioi ijWjii d*-^ 

*Utf =L-5U1 ) *J1, rt l, ill ollji'V! oVT jilj ^ dittj ( dOii) fU 

»j ft 4ij«l ^vS>j«Jl y*** £-**•* *"* f** 1 *^*^-' f^i-*^ *J-* d J*iiti 

( p»j&J %1>U^J f+^fj £ ui^^oUtj *J j— 531 JUAljjtj £ OljS— it 

Jj» Ul Ji>» Wju cJts* »JU c,1 «^** Vj ., gJl>i^ (Oft ^jJ J^lUt 
Super <- »*£*& Wjti- ) ? Jtjji. jtssij oVjU*»* Sj* e ^ljl^ji 



jju*? jiaj ^ - VJW ****$ jftJoH o-u*j # „ ^i >_u» 
*>jfl a* ~>j ** c^ J j 1 Anaxlmauder ^W^I3 &tf - 1 

JSLi OU *j^ J u*jV £-*** Oii IJLft £*j t g-JVl; J*aT *Jt tll | tfl< u 

* lajU ftji J yAjWj C *Jty c-*UH f^^Jt u kji i $t c^*i 
^£St AJl^ £ *L*iil J( l******** cJ4£1 jjifc.ftll ^ 3UA..^ J^T *V1 ^ u 

^t j^ft ^jfl oi : *ljr a Philolaos w&&* JUj - * 

S^Ci* Jju U*t j*!* W lj£^ >^i ^UJj 3*3 * O^ -W^^ OJ^ ^ O* 

I *^J1 1-U cu**J u^j^ * lS jf^r *ts**i ^* J J 5 ^ t#^ 3* 

j — j tf yi ja\ lij** j ^^ ( jkjtfii ^uosifc ^^ 
^Ujf^^^jj < Plato o>^1 : f* (rf-jBL. ttiu* ^ ^i ^ aiyi 
Heradides u*^^-* * Aristotle ^13*1—^ Eudoxus 
m tej* *j*i t UU41 Jt^^l oUUU ^U i jW, c^Ju ljBSI I^Wti 1 

tf^ju-l ^^^j l vi * u^sai ^ ^ < Plato *jl£Ut ot e*^ ' 
1 * otUJl JUfrl J*^1 yAjW o* : iJti\ ^JU J 4JU u* o^ * (Jrf *Ui» 
£>lj t 0^s3t jfTj^ £~**£l ^S"Uj ^^r £j1 4^t^ * »UJ^ JlS-il J*^l^ 

* ajut^ '3IUJI pu— ^^u^i *o*^ . , u/jt 14JI tkyi uSjJi y 



j&i : JU t **ai,, jtftUj^jy « Aristotle ^^-nkuyt 0^3 
aiyi J-* «u\ui Cj aH ^ i^u Ajjss c^s, to* ^ t Vjii C**-^ 

♦ ^-Jtiti— J jB3t« ( Provincial J' — i*3jj 



**■' 



jjaf yi jm ote JU (>- J 3 t < Hiraclides u*4£le» 0&3 

1' 4J u».j..n jj»- 1 fciij u*jW ^3** jj*** v *j*jii ot* * i*jj°** J3"- 

Jjl < ltsMH j— » j?J J ) «-j W o«" c* • JjS ot uau, -u*j 

^j&jfcUajl * S*ijV1 *V> JUi j>U1 J-JS <iJUJi Oj-31 J >* 
<j£j¥1 eft* *" ~M v 1 — ■*■» ****** ^* •./■*» ( Aristarchus ) 

^ ^ vjssj ^jn r Ukiii s^ j-j *fj < v~ t*u*. jjav, 

<fiii >* o*j * fjNjJI JtSLftt ^(^-ir f -u ^j t *ju- Jf » j- (^—iJf 

,^jj» yijin oUja ,> ay u ->jii-. Jl l q1 Flutarch c^^ 
£&~* ^ eujbj . , * «jjn* v^ 1 J 53 ' «=4jU* cii J^3 ( **j>** J>»- 
jj* <* ijsti.'in t-u Sj** ^jWj * jj--*» ji>i wi^i jp-ix 
o>M-ji ^ jr j^ jet -01 u_* t>« .. a^UAe* lhS; * *i3s 

- oUJ t/ii ^ ^^J 1 tf MS Ajt*A,\ j*j - c^J 01 fLJiiU ^JLjiJl 

.«=*■ ) o«j"" o* 0^ r * o» jift ^ JIM oW-^1 flu u» jo^^i 

^- { tA» * ft* 



*>-*»-1j oVT yl* »■* * - ji,<j * ^L-JSiVj v^—^k *z3*jJI t j*Vs> 

WjM-^ftM * ( f . o r** — n* ) Apollonius ^j—jy^l 

Ptolemy y-*— **&* ^ t r . v5 UV - \ V J Hidparchus 
filial ol &* ^Ajll J*j * ( \ o \ _ UY eg *JL-**1 Sjsi ca^wJt ); 

ouiitf vL» JU-j!j ( o*Matet ) Epioyoles jt^i j5:»ui : <> 
i** 1 ^' Wj^V* < &/£*>» ) Trigonometry ouu-it j^Jta? J 
JUlj^ ^ frjt iS-M j»<> ( i,r»>Aj ) Mathematical Synax 
* UJ*4 \T i c^.3 Meghist£ u^M 1 f- L * **U>-% 



J ijJtX-tlfl *U*J* o^— * j 1 * tA J* 3 '* -«*' -*-* 7 c^ 1 * '"V; -"'* 
4 — ^Uikij fjUil g^*- <i jct^ £.M c-*jkL-» ^\ <~~ i *j*l\ *L*iI ~,y\ 



XX - 



t>*3 V>" O* b-*»j o« pU« J^j t> <IJ >-» J**"* 1 *' 3U*"* 1 - k "i^ 
* ( u^WI ) u-^JkJ ^LjH Vi 5 "^' ^-r! JJ-*^' <M*^ j*t* 

4j*»,>* (jijiJl IJI4J ,j—*J»j ( SjU-13- iL*jt C-Jjf>-t» 4 t^*^«p^ *tS^J^ ti 

IjLiiU =wjOM 4^UM JjIjljJS i *lk>.Vl ^i-* vj-" c&t 5 ^ Cfc*,» 

s ^ j , : iw jk- p-u y — .1 j» Jij? v ^ir $i 3 « • J i- A ~r J-**-*-*- 

^jL-j^-jj 4 a^jU .. J1 Mjjj.'y? otfj*- «L-t1jj tj j 3 fc*. ti l; **l J^— ir (^3 






i* jus w jJLrfj Jmaj < J*d* tfjij &^ c^ f^ c^* ~> UT j**-** 



4jt JA.4J &1S l^JJI <JjJJl JL-^LT> 4jLJUJi %$»£$ ^Hr*J «W-J ^iV 






^ ^i s^uii ^ *ij^ - a^uii rj u» cuusn * i ^uuim ^jii ^i* 

eJtfj * (,4U ^JbJbJl ^s*- *±UU1 *UUJ U*-^* V^ g?^ *£-»■— *1j 
JL^tr ^ 3 4 Jj^l* uij^Ul c^jdj £ fryi^tJl jJLJJ L|jU«ljj t^: 

lJSj$M ^tfj * JUfH gij U*" * <Ui *^UlVJ cJLw U^J J»( ^jwiJt 

J««Jh XSJU Ijii- ^JH at»j 41 *WLM ^c**-* 1 ^ u * w1 t 'J 1 ** 1 Oi iJWIII * , K 

um^*x~-1 ( aIj tLi ) wur o«j 3 tju * JU4JI *Wi*j j1-l^ i— >l* t^ 



*m \C ^-* 

tsjjti a\j^ii\ & »jfi w u^n ji? (>uji ^ t juii j~- uUj. 

1 -1 , .,, , , ^ A *ii jjil ^j» tpJUl UtjyCj j/j^jOJ! ^IL-Jt < ^U±Jl 



< Meghlste t>u-ua! ^j*te ^ o j* t C -H * #t-*W1 *>-b 
Nicolas Copernicus &?jt& *j%* -r^' Ua: * *~srt* *A_-»U( 

>> *i^!j C jffl 10* Jj*- jjjll JUjJI j&j , fcjfj* 1J ~*JLi\ ^.j^ 

r- + Cf*y CC* ^«^-* J-** **""" ? W* (.*** U 1 *' (j-JUci-f^t jt-JU? ^0* 

UjJfe. ^ ^i «L». U. ( ijfW! iiiUVI fU*i* til — ^1 JJ,// q1 V» 

. »4tLUI *UU oet l-**Ui la-iJS U *U«t CtV U 15" 10*' 

^lU 3j>j J yiU l — J0i' !iyoho Brahe Wjj^j o^j 
£tkL«.l "Dnmienburg ej^VU U 1j "-*j* ^ r ut ^ ,iJS ^'-^* 

-k-^j b;tf jjijfl ol : i<^ Jj« t -*i>; mi cJtf; . J. Kepler 
cjtf 04^1 fjju jj t i«]j»- jjj? f j*.jJV» j**3^ y-^wi ot* * aj*3l 

l y-A-iJl Jj» j^o; ( cJtjJI eUi j^to- ^i jj*i1 ) JL«A*Ji ^^31 

- 1d1[) JUvW GaUIeo Galilei JUto- *JUK». ^ 
£ V^'j 53 ' ^ ! ^^ t ^j< fr ) MOi Ijt-Oii. jlJl- ^ Jj1 i ( ncv. 



- n *• 



•u_*i uvi fU ur 3 t^jui Johannes Kepler jW'fcfr'j* 0^3 

©tf>j ^ ^1 ^ 4 <_-Lj Si^l fcXiH *5>Jt ^^ J\ J^y 
£.£" tf*4-r M ^^r 11 J-* 1 * : 'S L - 5J ' <*•> • VjU— J1 (t^V £t*~ 

tfji 01 JJ jy -cs ( \vr\ jj^jt v ) iiyu <ii!JU .«■.,» * u „* .*.n 
* <u ja t^oji t ntr ) Isaac Newton $r,*J Jau*! o^j 

V 0*.» « *-rfiU^ Ctf'j! <> fcijrflU <iiUJl (JL-*J tu*ii JuA 41 
'* © r Je i jW OP" J l WW u^jV s il*i s -*ti* i-jiUJl aO* £J\ ^jjj 






^»-Jlj^» jUjI oWJ ^--u+K 4 1 , i , j g^j tf ju» Bode *>-» o^s 
^j* iUiVi ^j-^m c £1 .1 pjjH j* u^j*«w. <, — : ^ < j .,1, ,t jr 
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^ tY -- 
^ JUUsJV oUUJIi iJU^I f UjY1 OK 4iL~&sll *t >iU V 

i , J j; J. ..I, .7 J !L_»Un JU^SH JWi U V s " ' /n (fljl J eft (4i. 
«. 'LTji' {^j^-iiij ^jU eft* t^ J** • * * *j*' J OwjUJI J^* ■*** 
JL_i* i *JtJu» £p j4 !^*J1 »-U &1 <*s«J1 ♦ * * ! 't) tf t^i*- Cf* J*' 
l^jjtl y// ca Ju^ljJI 4JU~Jj tiJUj tfOjl tfJUl jUtf Lfcll jUl 

*. c?y-Uij 

s.^i r jA ^-» t> u-^tJi Jj^ jjj* ^ J^iy V&* ! «=oi»l» 

^**. <ji arf» y > : ^ ... j*iib 4jSU ul-i* ^ u> ijSCU 

ujh».iy J*^*i * »i jj** j* W ^ J*j» V ft i f t^-iii L-ny* 
. . .* t t «j jif dii j Ujj4i' vnyai >t D tf 4a 3 ) >j ,u, w 

<Jej t UjuJ IJj- *JLJ*j ( Wj jj^ur ^illj j-js-^il ^ 1^ ^'Uir^l 

» , jJ-J^- jUbuUj l4^iwU> o^>^ ^J*- 1 ^' 0** 



^-*j! *23^1 dUi JLl.3 ( oy^l J t ^=^i tf-U1 fWI - Cosmology 

*ju j 4 <jjo; jit uuu Uiju ^-j ***v i loJUu. oy^ -e -* 1 ' t****^ 

^-Ijl ijbju j»\Ji Ujaoi tgU«j 5,^1 ^fcjl ^t L-yiillj f V-^* 
^*^ 3 OLU* ^.U; „U WaYI iLU, L-^jU j y* * ^jkJl ^ S^ 



- TA - 
u ^^tU Jjs* jjJtf ^l&JI JA-U *Ui£~*1 ijjA i — ^ t^fl jOl ^t 

,,* J^lj *U*7l ^J l*jjl»m» tijp- JJ**J WO ~- 

+ * U*jV 2fj>* *Uj1 -u-Ju j* *WrVl 1JU> — 
lj A* ; j { 3JLU L^pulyj t Wt— ^* **y*i ' UjjL-^j* Jj>- 

l £j\f iJi» 4l V.J* 7 L * :u J 5 " J * ^J-* 

sLii <-*>>i J,»Usi Uju» i3*l«"j' *-** ^yuu jj— ir JjW ui^ 

! i^Ul) S^W UJj^^ * (iaJtjJl fjHM j tfltilt 



L-4U £* ^j**-? t JUU*. eUW** Vj*t* *jj-«r t^JUl < JU*J! ^l— »J1 
•^Un *LAi jUjV <*jU tf> ceLL-Jl yliSI J^- Ji^ * * l is*^ 

w JiUJ! fJLJ- lt*J&\ W *UUM o^-y £ UJLA 

Ctafe. *k-jl UL-., i £ j^^JJIj j*i)1 J\ oiU-j ) ^ <,W J £ ^jS 
i ^J Ub 3LU* OUUj Sju 4k-j ^JJ Jwj *!1 -Ufj^-.f Jj*Jf 



L-»L11 ^1 iJ-jT { yl^c— } +±* «-i ^* C j*jUI c£**i t£^ i tfAJk t***^ ) 
JUJbJl &* V"j^ *— *J tjri *8 * u-*yi Jj« * * j*^' u^ <=^J J £*?* 
< U*ljj «— f jll cu*JU*i *U*iil J V^5 * * o-^UUI j*»- q+ *jf U{ 
j&» * u*Uj 3 — ;3*jli v^u^ s j* Jf db * ^J*J 0l J* W*^J *W 

J*U> * j*£t Oj* ••*rlj p *U1 { jil^ ) 1 VjV*-V Uj^j ' 

jjV >-* v^ * J^V! a* JjSJ i ( HU f U VJ>» J* t*j* 
Cj$iy* -u#Uj j* otf Ujua c JH-^lj U 1 *^ J*^ t> tf j? 11 u* 1 ^ 1, 

U-+J ** 1 j-U*iU jJHSj ^jVI cei ^jJk f J~*U * „*-**** cr* j^" 1 ** 
iA^.3 t * oli <J^ Ul^l t>* cri * * ' ^--% —^ ^t *-*j-^ ^"j* .bWL.^t 

tjj* ^1 dii J AJjS* Calf * * l WjitJl Jkl ^^-J* J 5 ^ tA ol J^ 

*ur u-i ^1 ^ t Juudi iisu^ yjt jii-^iii ^Vj^ ^^3 tjA\ *3J& 

^1\ 3L*J*J1 *ij— *ll ***ji t^* SUkJ^lj *jS3 <^jUlt (^Pfltrf 4-^*1* <Jj 
AJjjk-*-*1 .$! 4jU j ( j t } ^Jb ♦ ^JL» ^-UJl (ijjUi Jiti- l4-i» UlT* 

^^j^Vl litif ^ J5l ^JUf ^ * Vj#*^ 1j^ *^j3j £,\f < JiL* 

c^U«3 i jUJt 5X™^ ^ w^Ct f ai woJI t * ii ji^i c>^f < J^ ) Jtk^ 



Uj»i i cJw ^x« *u*i» o^j a**? *»-»w j j>*-'V? o^j (a* 

^ JUUl ^^*i! JjJi* *"i-*3 J> ! ^rr*i ^L*^ a* **S* 1 < j; ) W' 

aj»v * : «u ti { &j± Ojj? > Vjj oi* * V^* ^j* ^y^ c4 -** 

Sj^^j* cJUM : J^jix * tVu V u ***** ^ < -J"*^ 1 "" <^* J ^ *>* 

f U*J1 UV J 4tt&1 *Lv J*—tt* ( Cur* ) ^-*3 * J*—*^ ^^ 
Ufe*»1j , + ^1 13Lu cJtf uLfj ^U>-j IjIjLjj Ojfj fi oJj)t 

Ij^Jcl-u ^ ajJteH Alijl o' : Jj* £ ^^ ti-*J ^ ^1 yiUI 

v i *oi^ t -i* * * 4,^,^,.,iM 4»^**41 Ji^ **; t5^*j £ 'UdaaLiA y*\ -Oji] 

^jVS SJo 4*- iUU yJJUl ^lia;\ Jit ^ Ubiil ^^31 ( Ox* > 

U J^j) %^UJ> VUJJIj 1 Sttfctt t^j^iil jUJl a»*1 U^ J3 c Jp.j 
oc7 j! ^-sjjill cM i *u-***^31 4aj%a»11 J^>- Sjuu* oVj»* *^*!j 

t »Jj„ ttti <t i^LU*. u >,»^Jl c^H I4IJU-J CJ i ^«& M il u^ju ( '-W K 

U 1 ^ *J> A ! J— ^JJ * WpJw will j^j*^ ££» J £ ^jift tjl» iSj^ *J* 



uj3) ctjftoj duat 

^ i^u { s^4_^tf *jj-V ) *-*l^- eft l *->•** *i '■*» J oUJUij 

^fisll jj.Uw «U*c oU I JjJ»- jJo <*U1 Ji*jr ^1 5^*15 pilj-J! *£ij 

■i*j — ~T* WJ^t ifei tf ja-j i 4i>- ui» j tsjw wts* < ill*; ^ 

* f jeill ^ V^ **&* *W J «^U1 Jt gj*- lit U* ijl ^T 1 

J Wt^ **U jfUsr Ju! ^ UVT So* o;^ tf j> V tip ... rj *j 

.+ <Jj*"^ i.» 7 ^ b«i Sijiiw ^U*P 

*^V a* J j**J* i**U *^«*. ( oi/l *U» &• oi/l #b* o* oijH 

♦ « ^w*> jftj Um>^ jrtJl tiUl (UUt^ ,£*jj* 
t* • . I •Ij* U JJU- ^ty^ Wtf 3 ( ^4^ oUKi Ui*^. *,.,♦ U>L Ifel! 



rt - 



'&i c»i *l* Vj . . . <-s*u_n ju»-iu j«^* pj ^jui (f j**i\ guv* li* 

£i-**i! £ju j t <i;j>- jji oljU — -J* <Ujj fj\ *j gJitf ^JU* *jU«i* eft 

J K jl Jtj 11 *•*» *iM o£t~> UU Lf J * » • l •*** ^iU^Sl ?*3tej 

«jiH Ye. cr* j** *jl-»l 5 j* *3>, jt&u J^U- „» o1j*^J1 ^JU ^1 

l_ifl VI t Wtj fcjj Sblj < fJi* jtf. ijJUt cft^ 1 ot dU V 

^t ■" ■ ■ >' f 3 (^*i • * f t»^*.» 'i *i <+*bji\ <XUa»* SL^la. t|i*>- UJl ( fl* ,.IMt 
gi J ^US^. Ulji,> ( *U-Ji ^' s-*^* U.U« o»*ii * jJlT ^U*. JU 

us^i r ^ji ji ceil ijkjj . .. i iUi",uuji ifci ^ v (^iit ojoi 
ju».u < li Sj^ ^ ^jui »-Ljb c^^t ^to. t jl_^vi o* ^au, 

t t-*^ U/ liljl * Ujjl ^ a-tjj u-uu-r { ^jj 0jsMJ ^..^ , 

OfrWj ftifche cn^*' tff-i J» Ji » ajjiu Uj,^^ j ,uxji jij, -y 



- r« - 
% >az r * 06» »y f* i* tfb i*** lij-j-t* usj»x. JJ.J1 U5j our 

a—ijjn .a*! »u-ja u-i tbtj uv * , . u -r « J jjuu. ^ ^ i ^ 

*a*j*« C* 4ijo-» Ujjkr^ f jL_Jl r JL_Af ol j» < jL* ^Jtft (^feH t 
fc-UH Uop- j -Oi I 4)1 > « £,.*>• ^JU1 ^sa . . . WJUUi ^ Ui^ 

U»Uast UU^ otr, u tu ^ ... JUi^i r ijiill oU^ tuU 

w^ 1 5 -»*-» je* V>- J 0^» ol» ^ J UJjS* S^ batji OjSt U 
i olj«_J1 ^ li-j*i* jjkL- LoLill ^f^UM j1 jAJI Oi^uJl t J 

JWJ* L*IM jl < *±rio»1 ^ <ui L» ibjjj < jS31 tJUft JU*1 Ji.1jj 
* w'j^ 1 «-.«.,' ifr j « vjl*J^ *=-»• jf * cs*J^ ty'-i- UL - *iU* j-*yi* 

Ai \ \«\ti , A ^-iil jL*Jl ^JUJ^ lL.Jiij c^.jj*--' Uij Vj i jUsatVt ti^ 

C Qji»i. ..:; * Dj^*i oi 1 ^^ f* f^* 1 ^ ijy* (**j — ^— -• '^** 0^ jc* 

*»j **j • ^ ^ Ojjj-*^ ti*W^ 'J* * *U*i j;1j < ^3-Uoat *jit--j tft 



% +*~*Ji\ S^V^ u jrf***i «*-* V3 ^j — aJI J-w ^3 UJkt J^ 
F J51 VI * * h * X ! ^ jS31 y*cit*l ^UmjJU t^jt-J pJ* ♦ * l*£J C fPt+l t^ > 

< u-»l<Ht ^ g-^Jl JL^J Ui^iU V vO 1 WV^JU c>V c li^SLi 3I 

<J> ^US S-l*, Z*l*M *JU Ijj^xlj * J-* UiJ 1A*\ ^j** ^Si- 
X Ctt~*tf ch* J*l) .* • UjSr W ^ ^j V tt o* jPk -U** **-*j V 
OUT ^1 ^Cj^Jt aJU a* * £,* ^ift* -tfU u-W^lj lJ ■f».iS U* jujt ¥3 
* t^jUL-aJI Uiyi ^^ (It , . :, a*,) ii^n ^j*^! v ^st $1 W I jW* 
1* * * V j** crt jt** gpt (jf t Vj— V^ 03-i* U * £/* j&i> W^ ^ V 

ojjj oj^- t+* ji**^ ^ ^^ *v c?^ 1 o^i ****" #i y ***** 

v*vai jk u i*t ji * ^jui ji -tjui oi u e-^y VjS» OUL.41 

aJjW J-^u -LJ J^jJ> ^I^Sm. q* aJLB c*L*^ ^o*^ V UwLi ^1^1 
* * + j** — iJl as*t1 4rt *USl# J Wli ^ t$*x ^ ( <*-±JW ) Vi*3* 

U* <Ji * ^^** ^ *Uoi J ^^i*--» Oljijh* jl i Uj^hJjJ J^,y t.l<^J 

jt^ j* * 9 , it ai ^1 uir ui^t» uiy ^1 uiiji oij— *in*g-ir 



I taUl »j^&n **JtT viU J\ S^l <-LJiVl ^ U> jt 

js j*wi Sj^iii WAj-h i*i--Aii o^ ! ftJL » <$^t ^j^ V^^ 

-J*t* J» *ij**iU i> i»j* tH tf^ 1 Vjjw * ( ^ ^ t. ) 

1JL-* CJbJj^F (JJ^-\ J±+J <ijk *-<*3 (ifc*11 »JLgJ CUitf £ *Uk JuLAJl 

&J£ tr^-et^ £^-> <>* j: 1 * — V*-" c£*i ***ft f ^ * OL*-^ Oj— *il 

Cr* c'^^ <^ J> J^ ^ E^J** '*** *JJ* , f1 '* O-* ^** O 1 * T* V*— <i 
^* uJl> f 1n^,T * t t ; ^ t>» i^U-Jl eupU U-Ua oL^SUj < IC,^ , ,.» 

£* ^jil>-3 l >j_ tf ^ ^ Jk- ' c-**L^j ^j4mtfilt *7l*-^!S c^LmJU 4 ^JSL^Jt 
^j ( -ij+>*n IJLb U-4*^ g..j-^ o' ^3 Cri^i* 1 -^ O 1 — ***J J'^J »j»Uft 

IjJljti ^JjLeJl OlJ** j ^jj^liJl -J^t^ * *J^*^ W^J aU £ tjer*" ^0^ ^' 

*^ii^oJl ^1^* ^ ui» t* a* ^^ ct^- 1 ^ " * ) eVj" O" o 1 * * j* ^ <^* 

tb^Jl ^JL« JUIj ^ *^*t^ £ <^»LL1* <SJU ( JjuJ&Hj JJUaJlj ^J^Xll^ 

^ Cr -j V/ Wj^l S ^ Jj^J ^ ot-JVl tfUj *-* olj-^JJ 
:j*+ jib l|i15C* *J eft* 3 ' c^j 1 \*\V f U v^^l oUw> o* ^J^ 1 l**^ 1 



- TV - 

oj*a> s o»t> ^^ ev-tfA* ^ Ao * **-** ^* ^j* m * f u 

j u jr j* uu ^j * < *j. Oil v*>« jUjtu ) i s^- a#** hs~i* 

SjL_o.^ ^1>y> 5 J>- Ci* ' Wi* Ojij** t *£t-»N «*>^ .pJ 1 ^" 

i ujy, jbu ii+u s-ujai oUii>itj t oj*«Jt •■*» w Ws*«-»' 

J*j* ^J 4 ->.a-*>* tO*** ^JS* f Ul JLL »i <>**-* * t - A * o* ! *•»*■*** *2»uif 
^1 ^Jl Vj i *jlJ1 Uj oi 1 O* *-*> ** 4 Usi^ J y-SljSf **j,r- 






Infinity of Time 
^Cosmos or Space 



OLA, 4 V5W J *% Jj* 

C jfof inityiand Time ) 

c Jt , , I <iUij ... i*l*- ObWb U— Ai! ^y ot &i hT ,,. i V 

U^-S* O* -cr^ 1 (** **bi~>\ UUT.pl jl < *-SU f**^ J*i3b «*j 
ji/ J ^jiii ^U 3U . . gUjJb WrfiU ^j e jjWj JjVl yJU o» 

*ju* ji lU^i ^j 1 *** ^-»«^j u»-»j fi -l^ js- ui t dun 

aiV ol a j^j $1 &l ,kT, „; ^ i ( Infinityfoffthrt beginning ) 
tfUjp U1 e Infinity in future JJ&~11 ^JWjJ S <fl o* jSrt 
Cosmos^ JrV oTj . •* ^^h e*i u i> e *- 1 -^Time 

, eUUl ^1* JU^j oj*-^ 1 ur* * U=—l>> <M»- Ob * *Otlb -V> 

juiy 1JU o^ ^-V.j ' 'j^j Ji { *i j*-^3 * tyJ 1 * ^^ u s*?" ^^^ 

. . ■;,,.;; ji ius ^lsjui «a*u * . . u>^ i*jjJ* J *i r u * ^"^ 

%LmJ1 U^lj*- 0^ j I < li-*1^- tff-^V 5LU*s-t 4iWj I ytsir •juGr 

I f eiJi o^ «-*^a ! ji- 11511 ^J 1 o^-^Vt 



. Day u^ i-ujf! Jj^n- 

JuljJI J •*-> -J 1 - 3 * * • ^ > ! V-J s j=» *M J**" ^-^J - 

• Month l .*-* V*j» 5 j=*» *** cufr 1 <> e*- 1 * 
: **ij& Jj-^Oii j Ji*j i>t tflj^l -u»»i«i y**-£« ojUj - 

Oj^Uii* c*d-ai ok u v ' •*» * *Jj*— i* OljZ* J* Ujtjfo y-*-tj 
I *4«1j »j^ Jl W»— » * * ♦ Year fc-* O^ ^ c^"-** ija *** 

tJjWn l^jH crt*».Jl J1 J~»yj * U^ J1V1 »ljft „=.► *JliJl *-** 

t c^LJi cji^ ok^-j ^^ u 31 J- j 1 ^^^a* t^ 1 (^ 
f u' ujf s^ w-« J>-* i>jV! »j^ o* e 5 * r^-^ 1 ^ u -^ 



*tfcrf Jf, MH 



* UHj^l jl Second «£ffl jl Minute *U*-«H j1 Hour feUrt „» 
A^-J 1*1 j. J W>n J. ^JT 1 °-^^ * ***** *^ o* -^ UJU 

i y— iHj j*a»j oAjm* «=Vj1 ( *^» otf j*- * 



ty V* ,. . . 3-J**J1 4*1— a "Wt-LB 14—^-1 «<« **«>*" V-^1 
< *A* 1 ♦ . J jib J-f * yAjY ••** J. *rl— oU * J»U tf W CtUJm 

v j .i^ . ..ti -l^.j'vi V-^ 1 U;J ** w-*^ o-j 11 !JU t* *^' U5i ^ lJ ^**' 

U11 OJ1 U« o* -HA t ^i* UjiU o J -a**i } u*J v J** ^ ^-A 

u L, 4ii >u*» uu 3 t" cet-Ji o- c«^ 5 >a* d **~* ^ ! ^ avT 

ui.» uj/ i j *-t ^.j ... JjW *Uj cJtf Sjsin *J — * ** 

^jjiJI c^Jl jliiUj . . -gt 4—^* t$-M W/ U>T olf ( cJlsr 

u iiiuj iu+ vju* j! 3 j***^ oi Uj**s* J <s«* •** 4 * ii - ^J^J 
„* *i JLi* *o>* op „=*.• JJ« ia_* Wjj cJir „a» Ji- iij**i 

isUt ,W-j! J Bj.itt* ^JU3^ a-J*-^ o* »V U ^■ J -»'- UjL-e,! ^ 



- XT, «* 

•( tjjtfj UU U»~ (Jut ^ pJ d l jiJfc J»1 t> U— *-* Ji* ir-^ * 

. . . Ul ji *~.V U»ji 

io-*-ij ys u^> %»>•*»" jf jw Jbiif **;/ tijJ ui»/ c?*^ J 
SjUij * Galaxy s^i ji v/N s jy*» { cM* ^ < K-**^ 

Mily V;ay sun «£-. ^U ojrtjjjV W**->j ( su* *- <* f 

r U*-1 J\ UL-S * *- — ftlji* lift OjJ^I !*«-« £ iiU Sj** ^j 

( ^-*-A o J-^ W » tf) < (^ Oj*J^ Oil *SU j^W 1 if>M o\j*ai 

oljU* ^ a^sOM c^* •*** ,JL ^* *J* U OJL-J ^ °W *■** *>Y* 

fci^iJl l^^t^ll Ufj^.^ . „ jJI &\i*-j ^5liJ j yi*J! Jl l*-**{ 

J *» *U — -n ,>i ij*>- Ji-^J Supergalaxy «•**«« »jr-^Xl 

I j^ 0*^,0 r^i *^ J ** -J . 1 -£-**** -> 1 <■**" ^^ ^J* 1, dJ ^* n " jki t ^ v " 

s* ,, ;■ ) ■ ^ -; -s . , _ 4 

*0-» 'cr* Cfr.^* Cfe^ J >^-» < ,LijU1 j1 J * U — J! *=""* UU 

x ouuai ^leJ j ^j-ji *J~* *^*^ e*-* 1 ^ J ' Jt * Jun »* ^-^ 



t 4jjW*J1 aWV u^W* cr* 1 — '' *>*ai1 l*^ 3Uj1 ^ Jr , , = U1 
Uu^j v. 1 *-^ V**jj £ a WW y^Vs* 5jj *-3 ***,*=** j Light Year 

u**j i — ^i^ » ( i^j\ f ui ^ j*>j u£ >n*x( ^^ ) rt x 

: jt ai 

J** O^s** &^4* Ojc^* *l J-^b ( <> ) JjS* 

! I S^f JteH uaX^ffl *JU> j cuU! Jib 

i B^o*^ Ujf ^ <i3j4* AUrtfl cJ\T UjJ^ £ OiUl l*>! eU V 
a^>j £ °^^ ^ t"*U-«1 ^ ci^tti)^ c Jm^J^ oLU ^jl jS3^ 



^jjJL, t** c^ a/ 3 * ■ J i , * J C *j?** *iLirf* ^^j* l**u** dUitt iti-^t 

0*5" • . * f jJt J1 JULU Jl jT Vj CUeUj OjJLtf 3 C*yltfj Oj**iX 

^^x— 1 J--V* tf*3j tJZib ) George Gamow j-*^ £jj*^ Jj*i 

h * , * \j*± Ul* f jjI J o1 L^i ^ff ol> «**V * *S*J*- l* l*J t**JL>- ^1 

» «~*J1 cj^ij s5-U' U*jf JJ^* ^ lu»* ^i& ^Jjtl JjUl tj^**j 

o* ^ J ( t5>fcJm i^cm* ) Fred Hoyle Jjj* j> djvj 

rj — *j i <i -^ V Jj'Vt o* : Katute of Universe o^H 3UgJ» 

1 U*uU gS't.r&j s >^41 SA-U U*i yjUtf *jii ^itr : J^-i *il VI 
*aUJ1 g,.ki^J ^ ^pju ^T J-oJ ^^ Wti* #* I4J l* Oj j^ U* 4 £*^r.j 
«* + jfUtfj OaLUj £ t$j-*-1 *j* J 1 ? 1 *^ * l*U*lt ftJL-* J*^jr I4TU 

jj--d\ cUtt. JjES" i <wUi *i*Jb^ U j» j& Jt JJjU ft q^» Z**?^ 

y*ff w^jlfli crtj*-Ji JpW ) j^Vi jiu^l Lm> tefow d'j-* **JiV» 



JjSQl .Uffl 



{ Cosmic Space > 



■oJb *>-*s*U ^ ti **^ Sj—*** 1 a- **** V j^ftJj tJL-* JjSI 
*J>- J* J fi u *^ erf l#JL*a» c^lk^t U VI { **i~iJ] ob^JsJl } 



- tv - 

uji i^i a &\ ».a,**uH cs-W^ _s» **y*M *_* gar oi 1 J - 

u^ ^r ,jr *Jj *u—n y--n ^u» _*-. J ^**i ^ ' ^ 
«. %. . , .iju u ijj c«tkL^i 1*1 t>**j . * ♦ «uji jr J Vj-*- 

*__- Jj^ A*" **b__. -**i O 1 J*^*i O^l O 1 cr**i U Oj<H >* cr- 

¥ 4_* £9_ _*!* 

^ Uj*^r A—jut *j-j lL ,.u<w »M t>1 Jjij o^ ' — •*$ ^ j 3 i»: ..i. J V3 — 
(..^i^j^^!) ^jV* L«* lj* 1 ^ •>• ^^ ^— ^ J - 

* , » I4J* ^j^** t^>~' j-* 1 ^^ ^^ <;..>..: lb <-**1 IU4J 0^4. -—• c W*j* 
*J1 o_3 V UIU U* ^-.3 . . , 3^_ijVi U^^iJ *r-»*1 4l _U V 1i*j 

^jiJ! 5_w^»*_JJ1 ifij frazil J» m»j l|n.,^iii J ^JIam-w^ >j (i *-., ! i^j^!^ 



- (A 



pjA *-*iml<j ( U-»i *VjK!' '"^ •i j -H *-jy UJU. t^o^ j j *JU 3_Ju. fl i . ~ * 

SOjJUiJI flj^l OS -»WV* **j*i jpJ 3 * U^jj * W— J *-*s*J , J ^rij^' 

11 



„ . . tf>1 olJb^ qwiUJI v*^ J zjp oh JjHi J> t So^jJt 
OjO» \r ) a— A« o* u*->* ■*■* J»-js- ^^^ ***J*V ■*-•» 

^..t *n ^ 3 : ... mi v^i *(>? *i*t as *jCUB ca*jt t ( J- 



* Jr* Ojs4* AAV 

a* *.u %,ia» io^j IVtf J 1 ^. tr*- 1 " o* -^ u-jH-u* erf - 

Je Oj*** WAY 

. Je- Ojt*- tVW 
t'J^j JlfVj UjIjL.3 3Jj«4SI 3i-Jb ij^iil! jy*- U*i U* j* 

i <jitj! eJfj Soa-lj *JU -Uj 1#J1 J^u 

^»J^ 1JU c*U * ( Djfti* <JUT YU Je* Oj^- 0^ TC ^*— ^ 4w 
Uj *i CT-J t 1 >- U *-Mi ^ ^^1 tf* ) J** Oje*! Oj^ \ Lr 11 ^ 

< Vl>r -£ f }' 



-— d * — e 



^^Uill UttttVI - 5«u-\j V-j 5 V& tf>»UU1 <tf3b»4 oA ****** 
i&*j* J tfji ^^U* p*J ^ J»i- w*V^ OH j*^ i**U» *>>N J* 

^us eM »u» ^aiii ^uat j* v^aii u— 11 ^ul jij* V * *f ^*- u 

J* UL-* >U jiiil U S^ J>Jw^ * { Ojs^ 1 ♦ * > *j« DAr^ 1 + * J* + m 
t 3 t ■■* # jJji T * * * o* Oj^Ji y^ (J 1 *!! O^*- oW til «j1 < ^ jJl U* 

< *jft*> t* J^t ^y 1 ^ ^ U ijl—i* ilJU&t j^4J* Oljp41 C-oJjj cj^j*> 

!! ol^u^ ^iJ U ^Ia UMaJ1 ^4JUj 1^-j CElJk -Ujj 

fij SH j*~ ^irtji JSr ^ * * 0>N f^- jd-J* 5 >J 0jj^31 Jj^ 

1 c ^L^J v 



^ *\ ^ 
_: situ ^ : ,,.:n j 4_5*jit; *j_*a (j* eas ^^ « <u-j » - ^i4V 

i^yW Jisai J^j 4^„tf } *\ nflH J £U^ tfJLIl v^-*^ 1 O 1 * 

Cr o^ £**** ( 4rti pUuiil oAtf u 1 * j*^ >^ tPit *** ( f*uJ1 jJ 

1JU I 4J^ JjL ^t gUc # tfJiS ^al1 lJ^ ^ tiSli i 1JL* ^jj 

t4^i*j J&omj **^jkt {j^tili* <j=>- ^J u t^U t£^i ifjfR AJ&\ &V 

* V^jVI 5^31 llfi J^^ 
t 5jUJ1 JU* (jr «xU £ »U*aM J d1:.,Ai U cJ j juj L—ii! jUll^i ^Jll^^ 

»i — tin ci j^sj^ c^ tas^j . . . ,jU! Iks jlu ur d^- ji ^wv 

• Sj£H o^& ^U5 J 4lU 
, JUjle^VI -Ujfcj 0^^ ***** 



_ or - 

•*W *%*J ) * JlUJt Vi W^W lJj^ V a ■•■ll <iiu^- oUU4 JUjU 

i ? <**> 4 j$i * * * 6j*n ->>**w u*** J*?-* ** 0^ ti) 
!?£L**ai* pi iuujtii *j±? J* j ?^ *a f? cot; ^aJi u* j*j 

.Oj£H (***» 0* JUE3 ^ \W\ — iU—jJI J <#U! ^jitf J* <«tj ^ 

ftj£H qU o>-1j ^U; *o^ ^U < ji~* ^a } (f ojIj*!! t^U^ O^* ' *^H^ 

* 1U\ fU L*1 4JJL ^Su^tVl ^^CUIl < JjU ^j! J ^jUj t jjua 

Tfjt bJ* £ eUA ^fc^iiJ ^1 ^.h^J ^sa^ * * * ol^41 ^ >jU*J! *j--aiJ 

l*^j U*i wLLAhT oU»^ *1 *j*aJU t * * IfJijMj o\»*jl} ^L* ti^jj ^1 

: tiitj ^jj ^ia» jutlj 1 j-^i ^1 J>J! e*j>- 4^ 

^ l^uu Ul^>1 ^iiziJ OJ-4JI ^ o1 ^J>11 *L~+J* Jji 

^l^rf Uft Jjw WIT U-^^-U ciikjj i lu *^j^* aiA fjb>» <fc*-^-i U>i VI 



* jJUoM *i*j jl Vj^ <-^.^u,^ SjLjLjL* CjL^jJU* 

jeUsj * uj*n ^u y ji>t > < 4*0j JjU ) VJ ur ^Jir 

]-Uj^ ^bT ^1 ^^j^jJI ^ ci^jj #1 gJaT..i..t ilau^^Jl Sjj-eJ! ^JL^ 
u * M AlJt j.^ jl j*^-^1 jumJ 4*tjM j-li^yl t£***j t t.iJf.H J-^fc-*J 

: jl*j i -ur ^u^ cjfti! gfuui i*.^^ 1 oi^at ^ijji ju*j 

: IfU S^iS 1 dlii ^ 3ii-V!^ * UjWjI oU^ 



.^j ... *>AH *»^-i JJl^j Vj-i ^^ J 1 iji ~U ^J°-^ -^^J 

-<wu; i , . , lj^t iv* j-«sJ * dti& ^ jf\ i*^,-* -ujj u*^ ^j-«j 
4V- <v~i *»» s i ojOl o* : j* <i <jv V j— *ij t tJL* ^--ji 



j* ^ »lji tf-Ui ok < -Seen Cosmos - ( Visible > J J] o^3l 
1(Jjl»Lj-. ^ U7^*-t Oj^al ^ji-t oUJ JI jJ it* e »U»i1 SLU JJ* 

ji-Uuj ju^ju ,>L**}i ^x, ^ 44ji ji oj*n ju^i jjj ai jis^Ji j 
,. jjJl» jjiit ojsn ijl-«- j* ^Jjti ojS3i Ji^* t 1 - 11 1> **■»' •■*• J** 



— 90 — 






u*. p^*. jr i » : jj« « tfjJ <*-^j oj!« v^^j « «*V» 

4-^i J~el>. t* ^ J J° V ■*■" , '- i ~ r *>H J*"f (•— T tS$ **' V^d <Mt* '-*'^ 
« L^ljfj OUji^fl otjL-Jl WULi-A c«Aj * W*i^j (>jVi ^-t** 
J 1 t 2-jj* 1 * ^j*J' •4* £■ ^j?" "^J * *J^' «i t$j*"^' ^s — *— ^ 

1 »wu o* j^' r' a>1 -' * ul ** B J UU > : H* 

t-StjTj fj-j*J o* i Crtj*~Jl f!j*.1 jSU-j *JjSt CtUj^l t5j*J 
^JUl J^-j» j» jijVU J^JJ tSJi—^1 UiUJI gjU- *Liillj 

aUj u ji,, fjji ij*~ jJu jjj Mjt— J iSj*J l^j < ^Jrj Au 
#Uiiu ^i^ of ^.it: , ,; v m 1 uu.! ^jfli u-ij> as us* lit, 

fl^! »J fc *Uj »L4*|1 -Ui J-« iSW tjai) 1*1 < 4jiLi1 Ujj-U- 

,. * . lL-«i VU J1 Uam ^4 jm t^jUII *J5UU 4JUJ1 ^J«J1 ^ Iju 
Jll~ *LAi j < yljll aj S3\ r j* U j* 3 - t/j* «!/ *l— 8J : -u*-Ju 

. JUi UjJ pi ^i\ OjS! oii^- V £fy 

: ji\ ,u,,.„„„;;t (^ *Li*Jl IJU ob ( ^^31 »jL-11 c* £jl *- 1 3 



tej** rj? * eft! Cfi * tf**^ ******! J*J : f j?^1 Cfc *^i - 

, ^j^l O^tl jj*tt ok tf 1 crtjLtt ^ 

» 4iUJ1 4Jiiil\ glj?Vl J*-JLj U ^^ S^U* yij^I 
^ U**1j Ut^JL (jp>-« <t* *--** J-c- Oj©l* J** o1 «$! < **U3t 

* <J£J1 iwj* 

* V»J f - *U*^ fW*i r^*-^ u^^^3 * t»W ijij'V? 
: JU < t^; -*J1 oULm ^-—i^ JU-J1 -Uj- J** ty*ij*V1 v^Xtilfj** 

^ji t£>-* t*-ilj J-Jiia- ti tl*^ V <Jt jj-^Cj (^ Ul*J I^Uj * * £)j£H 



qm>U ^ i£ji*»> Ojfl* C$ { *£*-»!* git ^ *!*• tio-iaJt U^a» Jj 

^fcJ! s^jj uii.T ^ i rj »Jt #* ca^ cei^i tfj*^ *■**» * oij>4i 

Wlj ij»Ui V&jVt U7UaJ <4iUUI 3U*J1 ! c£>* *-**& < WW 

♦. jL±£ilft 

j*V* Jj» Ci«^* w*jVI $»j o\j*~* £~* JO- tfOR 4rt ) tfjSt *W 
:(i4-i*i JUi t ^jSl JjaII !JU» jf—ir UJL« o^j-^ JjWj ( *-*** 

(OT ^M U^i ji J jot ^ £jp*j 



t **j~ out™, ^^1 e , ^jtj ^t jr ^ i : 0jJ tr ju_» 

o* (»* J 1 *-* ojS» o* #ow ^3 i J**j J~*i (**-i^* D^i q1 jj*** < *■ 



Creation of the Universe 

* *LJ jALji U>L-** 3*^ o*U- o^31 *^V 5Jt ** cJIT o* 

out Jj** -01 : 4j+ JU £ ^^C|1 aWl ^1* tjjmzii JU..^;M J *UjU* 
1 J » bjl£u 3JaUU ^jJu ( 0**"**^ J E*^ ^-^ o^j * * * l j^^ 

^JLi^ ^1 V^ 31 *d-JX 1 u 1 *^. ^ * * Jl i JLJi J*li-A>l SJU J c JJ ^ 
iijiaw All a^^S 4ki-A41 ^J^31 S^L-H ^ J^^jll V*^ 1 v*u" T ■ n 



f ^ *-t £# ^ Jlj# V 4A dfcflill o**i JfJt* £ *<-ll <**-^ uui 

^j^U t* + OJj i>* j*f^ W^ o* ***** *tjk DJi *^j^ ft**>*1 * »U-^iil 

Jj4?U u* 1 ^j o» ^^ *i Kennth Weaver »jS*i ^^>* Jt* 
h . 4^#j-VI Readers Digest *U* ^ i\V€ jjj=sl **k* J 

I S t ^^sij Sj^ Wit ft ! s j* < iju 4i &•*** J*j — 
* u>j*l *jj-~* U Uljfl *±u*. ^Jttt ^Wyi ^iUEtf *UI*H ^ 

^* i* ^LJ1 ^LiiiVt ^!j 4 J-^1 <y/ ^^-o* J ti*L>* £LU*JS 4^.t; <& 
SjLil <iUtr cuiii UJL~*; »jAU* o!Oj t 3jj^1 #* <JU- Jl Say* V! 

if + + <J1 cJLtf^ U ts-a>' J^ <iU£il aJU^ft cuLtfj #1 Jjai-w **Jf q^jvj 

Jt 4»UL-aJVl cr* W*5>* *L^jt t^X-Jlj f 4* U t> *jUN Oj**AJ1 

tj\ JJii^l! J j^-i ^ J-Mj * f j-jJ^ lt 3 - J^Jl * tf^" ^i-^^V! 

jl-iXj^li ^Jjj»l1 JLaU^Jtj jUiiJVt IJLjfc ^ijM J <i **v O^uLjj 

* * 

£ 0\j»*H jUl^l A^^J %n^ IttJLLA uuj ^1 t^w ^siS <1JUJ5 

^l ^tJjlfl ^1 ^i& C*^^ ^ l. l >.-..Jl»- i-^^J ^*Jj I C|J** i£J+ js& ^il 



- 1* - 

. ^i\ jU^^t i^i> ^jVl t^u _ 
. jUisJ^ 3 (jAtJwV! »jS« a*-u* %JUI1 1*1 _ 

stj* j ***a^j. sujjat SiL-H oJtf < <i- ojs^ "V"* -u. <;t 

* »U«M ,U.jT j UJ1j*-f CJttJLTj 3„JjCn SljA« OjauJ! < Jj-UiH 
£UJ1 JUJt** < ( jS*** £jj» ) ,>s*U1 ^Ull JjU* 1A_» t> 

: j»iai jiwi *jk Ji&j 

I ej-U-T UUj 



I oJWi #y j<3ij 1JU»j ( gijJUlU 'Jiu- DjCM jUtiJl fc^ D 1 
Su^JUiJl Sjj,.,,,,,,;;! ij^aj yi*. £ jfjillj g**^1 (jH Oj ' Sjl -* ^J*^ 

^j™-. c«*j fcjkitt ^liiJUjft,,. ( Cosmic Cicles ) <Jja\ 

{ ! tf ji-t *L-aI <JU* J J^ju r 1 . , JL-jJjlt 
£ VM**i i*uiM LjllOO ^jW-Jf f1j>V1 i tf/ft *j*m%\ tjr-l 

JI *j»»tt #* *|! !$* J _>«& 0j»» ) Ofts*^ J *■' t—^ J?M, 

u — ^ sjU! u* ^* S-Jj* jf ri»i uao-j < fliktUt jjjat *u*iji 

. ;uush j^j uiij^ 

ft iSJ j/Wlw \JU*»J J™JL« (^^mA ji ) ^ oj— »tJU *-«Jl <J^ Jf 

^^Cr ( S^^* ojJU dtfi iJU JT U ... S,lM, Sj^ 0j Sr t { l t .,:, 

■iA- - 1 ** ( iljSM dl ^.Ur Ut . (oY) Jit < jiU 5_»— . « Oi^H K 






Galaxies cAjfk\ ^ t \ 

Nubelae f J — J' - t 

Stars f^-^ 1 - T 

Constellations our^n _ ( 



(<^0) -u*-4?J^ OjCfl otj»>j 



*zftj *^U — . 1 

fJI J\ — t 



. Galaxies *»b— 9*' - I 

jjaJi : uu».t ^ r *jl~#i * £*—*" ty^ 3 ' **-**■" of <*,>=- ***-■£ J 

: i»i*j * ao-lj Jsu oli c»— J ,y»3 { Cosmic islands } 4~Jj£3l 
& ... Jfcoi) JC _JJt l+^j t j^jJtaH * u*a-UV! < tf^jfll c uJjIH 

ceiN. l . U* -w ^j ' w^jUl ol^ 1 J 11 * 3 ' ' M >* *-** 
.JfcL « «U=tt SKmi Sj»*J < tf-iO-Il u-ljM V^-r* 1 J**- ' ^-J** 1 

^uy iji j o»Jj yu **> i_i v-^V '•*-*- ^^ b V a^-™ 

•* (Galaxies) cft>** W* * -*-»jM 'J*?- 1 -»>* ■**! * r* 1 ^ U liU - r ^ 
X^U-Jl r l-*W o* *ai itt1 UVT cr* ! -^ , J n 5 j-*» v*>» * 



_ no 



! 










t 

4 * 

•r 



( U!>>. _ o f ) 



*v\ 




jS"i\ wU31 <j <Jjjji»- *j***» 




1-WjjOjl J tf ^1 J^l 



- IV 








Triangulum 



- tA -. 




^j-V* ^1 J V^i^ l j& 




*l— H EJi <* ^^ fli s -*" n 



- -\\ - 



********* 



.Ml ■ 1 * 



Orion - >WVi pjJuJ! 




Carina piirii ^juji 



v + _ 




jj — il\ <-Jf J ifrjJh ^ 




«->" cr-'j f.' 




jLUK ^j 



YS 




jJUl is/ j ^jjUil 



- vt - 

t u ,..,»„i.t.H ^a.*- >Ai >^ OjrL* l+-*"i (****■ J-^i ■*—* ur 1 * * f'j?"^ 

4l*-2J {5JUI *s**J1j W**»»- CUJ*J * W&" **■*!,>* ti-iM^j u^J* J ** U 

/ ^LwUt Uj-*J a. ,.,:lb Lit* L>~». 0^ < 5 j*»U 

ui^-j . . . UjjU* Lit UOU * rj *J! Ol^i I41I - Oj-£i» U »/ J* L 

, rjsbJl tr 1 -*^ ^• Ai * ^^ t^* t-»j*x> 

jijfl oJj tfjljt U»j ) Ur TM . x t - ' * ■■■■■ . a. <isT cJtf lit 

u u f Si^i Ajt tJi>>- j i>j^ s J-^i x ' ' "" ■' *j~* o# iil» '•** 



^iH f r i,, ...» oljafc. ,£> Hk^iyA Sjaw ^^ c - M J t^*,} * tf »».. f .H 
^— «***•■; -^V ur*J ^EImJUJII SIjM S^aw : L>u LJ Lijj*ll p»t &* 

. <Jj-A *i- Ojji- will -U-ii t ^tM^JI 

,-f j* J-** W/jjA ' 3, „ , r , » Li»j*« J^&j * yjl J^ *>J\* *fj>~ 
j ; l»*ii ( *ij?>i^ JL\*Jl» <i* ^^ju L lJl*j } ii— Ojji* Vo* J Wj^* 

^ulj u f-^jii tft J J-t* ojsJi o^* ojs 1 * 1A -i ^-^ *ii * 

J «_• *,«.-»? <*j— J . u* j^ J^* jj-H j^*J' o^ ^'3 * • * ( 1 j*-* Y C 

*Aj_i S^^l jf^ Jj» jjJU L-^jT, ^---iJt cJ\J*j < *_eJUH ^ 
J^ UJ! VA J -aJ -A—* ****** **j-> — A1 in -uLu V tS-W — oi^J' 



_ vt - 
tjtj * t»Li ^t Jji= ^ j**i* ji -wju-j ^u * t v^j^* eft* j«— J* 

u-jfc-iJ) OjSt ^31^ ^UL-* loV. tfjS-iU t*^J £ 4*L-> K.- ^jll- 
. 5«U- Ojs^ Ojs 1 * J t 1 cr'JJ^ * ^jjii-aJl ^V! ) U-JIt 

; Kabelae f .* .Jl __ f 

Sj.jb41 ^li W^ rfji ^ Uif VI . . . cfiOUb UilJU? jJUir < JSLiil- 

^Ijllj i l^S blj* oti 'UjSLJjt 5j^5 f$_L*jL-,Lj oLJuJl tJU J* 

I 1o»- iJU <;— .L—s^ c»U **!*>/> 

< 4tL»s7 (j^! f j>i!S OUU-il q* »*j-e *^ii) ,»jJL-J1 .1.7 ■■> $. 
**•*■* jc* f J-'J *ij? t <' r~ L "* : 1 Ti : '■ "« t/" pJ — ! * f — ^ 



f— aw ,^»^ ( L-41* Ujf- ojS^ *j~*i! J*.b j&t t <Lii (y»j 
fvt-JU t 4*=»» pa^Jlj c JCsuiH AJUJ! ^a-J! : ^* g.1^'1 J) Ujjju 

Olji^ jj* aj i»i J^ tf jj, ( _,t*J! ^ ) ( Lr ^M\ ZJsf jJi s^* 
4i~ IT. **L— . tfjt fl1 oiU-U *;U_ j ccuill (HJ-J! J < ( Vj- 1 



: StMS fo*«n - t 

V *\jJl <-*# (^ i***— n J» i*T A J- :, l Cd^" ^*- Cr* l * 1 - AiT 

£ gyii UL4J aijai JjLji o' *siun JVj u^ ■**=-* « 5 j|j-j w*=» 

. ytfjVl JUy pJU-» £jdt 1. 



OU**J J ^r „ f x-Jt ^jJI ^ 4JUJI ^^j _ ^^Alll r JUJI oU 



— Ve — 




^tiJi ij-y j fM\ ^o-ji 




fi- 



- VI - 




Sagittarius c^ - "- * 1 a 




,lj»Jl <-JjT j j^V5 ^-U-11 



- YY - 




jphJul **J tiUb s^U&j^JI ?{**"* *^j^i £> tJ w^ tH cr* 




*jy.-ii a_// j ^J5 pjjuji 



YA - 




i^**jW*jJ ^J h >m ^UvJtJl £j& pJU 



JU i 



fi 




^y" EjI ^ u^*" rt- 4 ^ n 




jSW ^Jl\ J V* 1 ' pi-*-* 



To: www,al-mostafa*com 



- Y\ - 

; JJL2JI iUitsll ^1 - 1 

itftw L^d*-*! ^^t ^ t S^^iil i^^^jjl ^ XX--JI &+ uJj^J 

t Ui*U a^jj* JULfti <U £^ j»j * f j™^ 1 Ut» y^ ^jUJl 

3 : U^ a /5i v&j rfJII 4 ^-ull JSL-J1 J1 J^u t>^- * . * 10£*j 
.^bjUJI JSUiJt *iUA J*i Jlia7 ^ 4 l5«*J1 JSC-^M -U^D 1 fi J*jl* J>* 



u < bj-*** U*iww !JU»j 4 *jO* dj 5 * *&*W *-*j^ ^**i 0&*-**J' *>* Cfti^" 
<LrtA W! V! * L*»UJ1 SjL-» jjjfcj itf^i» f ju.M x^l^ t ^Ix^Vt 



- A. - 

: Stars f>-»»iJ1 - f 

t tyj— A tfjlj*- £>*-** jJ-*- Mi J ^ t 4**iL. 4***^ Sjlj^l 
■3. ,..l ...yt *i(Op-jl! ^ fj?^ **"* J t£-*-*"' C*UU»j oUU-il ,j-*-«»-j 

-e* ut,.„; ^t ^-^jU! uUj : u i*^v, * Vjfl' fij^Vt 4*j»~i J 

u as *J1 US' ! ^ U — *-£ of jj~**i *5* o*"^ 1 t^ s-*-**t ^J 



iw.^M 



i-u* iii>>i js*i o^U 1! a- j— * fj^ 11 c*' *M**i a 1 ^ r*^ 

oU,*j*ii u-^3 i u#j> fjL*i) i <V^- **** ^^h-**- u^j* j-*™- 
otj^* *v ujlc j*** j*» ) 4JW*ft t5j**2Ji ^ j** hi ut 1 ^j^n 

' 'ji 1 -" *->J^^ SL^II o r-> ju^j (J1 
Vr 3 *^* * cr*^^ <*— *iib f j 1 **-^ *^ *3j>j* 0$ c <U^ tJ* t^i*-* 

fy j*^tj i %lwj41 r y^\j i <i%*Mi\ f j*J1j < 3JiU *3jiil fj*^S 

oi>uj uu. u^u «i^j ^jut jjl^s f j-*jJ1 a* ¥j** i^jO ^^ii 



- A1 - 

<-uui» ia*j t tfJ u jUluj »u-ji u>; ui ^ *,^. . . ji duilts. 

■*-*/• jU*L*i oUJVl ^SUJ JtS j i *ijK— r! (•*■* Ojs^t «JLaJ *j j.> g.i»r..,i 
^ <i <?f" *i— Oj^* <Ju-cJj ^yU! J-atf JLi^ ^iUwt Jbjj ^ ji*J\t 

Afj-**-* -*~»j* jlku c£**3 t f J**^ 1 jc*J f j~-^' o* ^iJ*^ *** ***■*! 

t Um> fj«»Ji jirt ^^ . . , Supergi&nts fc>j»iyfl jl c UUM 

*\j**~ ^^jt t U*w Jjtj*. JJI f j^i 4 _t_^ jckl- ^ . *j* r . . . 

^ ■ i * " r <J1 o**J» Js*iJ * tf^jH ft* 1 ^ 1 r^ L ' 1 ^ 1 l**-^ * 



-** AT *«* 

. t Jt- A'VC * * • u"j^ U ™ *-* >* ja* ) l J-- *-ilt Ao - 

o!i ( ( White dwarfs ) „*«!! ftj 3 ^. W-4 ^ <^— J * 
Jl r. ^ tr— i» jS> Sjlj- jAJ J— 7 £"*.»* Sj i-*-* ! J^ 
Um» r j~-i3^ >-** L-^f yifcJl r'jS^. '« ': *■- ? ct* C*~i * 5 j* ** 
ttiaf jJJ ) lilif jS\ 1 — ^t VI ( >jin r***- cr* U-A*» "*U1 * ■**-» } 

s.L ) 1-uJLij »u \jSj *£j* W^r oU *•*» uMi « i> "\ -->••• 

J*- HA COi ^ c^-*! ! u*J* ^ s ^ ^ m - u— -*" OJj ) 
i*jj J^j 1JU I S^ ». ^— ill ^k-, o* ^-^^r 11 u-* 1 ***!* ^ -»■** 

Ub ^ r <uji»j- Ujil ^r-^fj i-UJ lA»j-i OaAj **U^t ii * j^*-^ 1 

u*uj < r &dy j** o* *^ > T t Black ^warrs ) i^- 11 fU 1 *^ 

; U^y ^Li t f^Jt Oy ij»U» ) oU ^i\ jl <l» Jli W^^ ^J' J-t 

e 1 ^ *> ^ J ,Jls -i ^ Jtl1 *^^ JsJJLj1 -»*■' } ty * J ^ 1 tU ^ vl wtaIiJ 

, jt i+u ^!H! *~^ Jj 3 ^ S -»J^ "- 1 * <> f-^ 1 °^ J ( TJ^' 



-.At - 
f ju u^ ju t ( Blaek dwarfs ) *s~l\ f 'j* v u * — ^-r** 

1- 

t U~ yij JllJbj < J>' f l^ l*W <_**-> '^ V-aljIl ^llU 



UjiU J»-ljH ••W fir* J ■** U**?* 1 ^ U * iUpl — ! <i UjU*1 tft * fj*^ 

-.ju. j-* 1JU» j i t>U31 i$* U ^ U- ' JI 4*-j^ < f jsfcjl tSijri " L— *i 
^lii uL* J ca^^j »** U»Udi.crtjj-j* ^1 t f-^31 ^U*t» ^^ 

JjuVs oi ttfj^li t^^»ft% J^"^* ( cj^^ jiusi ( > a ..~»*if *uo*j\ Jj^j 
„J1 y-*pJ1 oUjamII L-4Jr < UWJ1 f j-^il >tft ^ j — W f . 

jlOil ai-j Jltislj f jfcl'l jIJLjI JbOaJf J-J3 . ^^i-Vl ^*j ^jL-JIj 



- M 




4,j»UUl {f*^ ~*Sjr~ 









\v" \i 



r*i -iv 






St-** 



<JU~U1 %>jU-J1 v^ 1 - f Jff"^ j^'j cA/j(3t 



4™^ mJL-41 V,U«J1 r lj^lB t> £UiJV1 jlJtfJ Uii U|j ^ 

^ a \jj* j^JiS UJi t \jji U^ t^^JJS e>1 -ApJ * ( y^jVt Jb ) U 

£ U* UjJUSJ! aO*J UiU- ^^Jl j-Uj o£j ! ^,jVl £jk~* q^ ^y^l! IfiUl 

.-Ij^lH jSl U j-ur 4 s ur-*«tiU 4 jt^L-JVl *JL-» -aJisI £L-jb 1* 

J»1 < ^li ^ * ( dtJU oJi ) OjCH jV>t v ^ ii IMp* # 

fjf^lll ,*1j*V 3. ■„:»■; iJjf JJi < &UJV1 ttlUJt fjfcdl JO* _ 

* UjLj *-LJ! oU-jj ^r*; i^ 

,JLJi ^^j i-U^ ( LpWJl* Jiij c Uij^LF Jbj* fj^Ji -*- 1 * *~* 

^ti C <*k^ s jtj>* ^jJ cr* ^LfT^i f9*^ *1»J o' t^r*i*Vl t>* 
J-oJ l~i?j\j> } t -tSjfjIl J\ 1BL41 *Uu*J! ^j^J! ^ Sjl^ f j*JV 
c <*-ji wU5 co fi tV C£! C-?^^ W*^** *J*j°" ^^ O^ fr* { *A+j* * * 

^ «-,.». .M iJU3\ ^U31 JJU.J \ VI * * * UTA f 1 * **Uij £ r^'' 
J>-oj! Jl^ Lla JU41 ^«J^ . * , J*^ 4jujl» U» ojb e^*| <i oil 

ujjt m • I. diun juj o^ ^^o^ ^i— Jin 3> jfi— -j J 



Al - 




Uj!..^^ jU^v j-ij* &yt 








-i^ai ju ,_^uji W <i t^j/ li*^ ^j*^* 



- AY - 

-*&* J ( J^> &M>> ) */•*! ^ ^f- r^ 1 C*^ J* ■"* -^ 5 -><*-* 
f j»^l ^1^. jj.iy Aiuji- ^_, JjUJ U-U* «Jf { f jn*dJ giW Ujl* ) 

^ij* ji»d t^ji.! 5_ia; £*iu i t „ (^.. jL^t **iji o» (^j < u«*-a 

*>j£. o 1 r^. * ^jf^ %& w* t* ! >* *•*** r j 3 !i1 -s £ o*j-'j v* 1 ^ 

5 ^*41 f j?^ **j-J* »-U ^- Vj t ( UjU U*J jj*\ ^ (jV jJUJI 
< P-*^ 1 CM OUL-J1 J^js- oV <£&> « .* >T; ,**J f jLoT JU^1 
C^i3 ♦ * ^j'-^l J1jW *■ * « >■ ? ■ Djt^" »• J*— »>Ut j tSjU** <Jt >ii 

. AWt tfiWl J tggJ M U«J tJa-\ &jc±" C&JJJ 



i ConstailationB oLTjflt . c 
V"j^ f >-^ J-^ ^**> U»jk^ c^am j^^r oSj . 'jsr U^j 

^.baltV'^ < t#"j<« oU V/j « J*rf« Wj -Sr^J w^ u*ta« 

ai~*iJ o& U> rfJ . . . \J£»s l Jj^ 1 ^ f J i>*» ;t — J" ^ *StJUR ^J 
^1 ?**— aJI ctH *-— — SJ1 ■!&> il * oU^.,.,iil »JU j jgJT Jij ^Ujjy'i 
^rtiSij * U,.A~ <J# j&i rf jj| JS-AJ1 c«j oLfl^H .jLo ,> UjS&l 



~ M - 




















jl.ii ngill 




♦ ij — u«p<1K}* 







U*>L- 



-Jl 











_ A\ - 

• J^j • * * j*-iit 

alk^Jl Sj^^- jj.jyi J_^. 
olj-11 J~: . cLJM ^j,, 

t$-U*J y^^-l V.r-« l*-jj 
O l ........ : .. „ n J l <T^ j.Jjjt c ji 

c^u ^ ^y * ^ — ^ 3 ) ^^xn tt^ui Uj. .i <i^« <^j^ 

... **^«**i] <JUi <T^iU rj ^i!! ^4!!^ j OL^U oUj lii^f **t_^ 
. . jJV yjJl V*J« tfjJN ^>*iJ **-■**!» Sjj-IV 



\. ^ 



.yt^uji 



* *&t 



±<ji 



*&r 



lj 



j Li i i ■li—H 






* Ljb ^j^^Jii^ i Sj£<11 jl *j^l ty ijp*k {*j2R &***]& * * * *tj**£J1 l<* 






**i..«n»*>.i.tJi *Lfrjfr»ttfclb t-4Jj*J 












: 3-.MH.?!?! &j*a*l *tjM 



; o* * Solar Farrily u ~+*il\ JUSU jte 

: Sun u-— iiv 

: Planets £-*« s^i^i 

l.>Vj tr^-ttl* J*- J* c?^-^'3 ei^U u*-»¥lj *j*ji!j -L»U» 

: Planetoids or Asteroids oLfcjflfe 

* *j>\jl* jl** L**** *i^J ; r' c * fc :^ * cuiir 
: Comets oi — jJtl 

: Nttbe as f J JV 

. LiiJ ul«U ^> 3 i <J£H ijfflj OljUIl ^ 
: Meteors and meteorites : t JjUJtj v**^ ) <—J jf f U*4 

U*X*_»-1 ^jsil lit 4 l*i* <ij j .A* ^jU jt AA^fcPfcil f^j^' Cfti f*:" >,,T 



: Satellites V^-*« jU*JVi 

J^aK *jj~j»* CtfjlJU J t *U**Jl J j^JUJ l^iiUlj ^UJVl L**w> 

^m ^** - j*ai j* i~ii jv* vjS'j * J^ o^ nv. ^»j- 

i Lr *M\ J^ jJld V c^.U a».1j »wt J ^ji^l £**»• J3 ur _ 
♦O^J ' J 1 *- 135 w*-)* 1 V- 1 ** jW *V^ ^11 Uju-. oU UJ ^J Ulj 

j-»i ^ cjw * , ,.,» . , * .» *sun iiyi t ^ jo* otj ju v j, ( Uju*ii 

a* ojl vft/H $1 * tf ^M\ U-U*; j Jul (/^ Lm - 

f L^^! otii . . £ jit, t y-jVij < Sj»jllj < •>_»&* ^j t „. ,f„H 

UlUltf oU * >-H UU ^jj < l^ ij^Jt t^jfll V-JL S^p^, 

a»j-ji oU t **j*^i? jui ^-lju jJw-4) ul-Li- ^* a^aiii '*jLj\ 

t/j*- *^j!l 0«^j < S-Sa* tj m.j .jf Jlj-^ jjUwt JUjj 

i i-i^-,, ^o £jiij t ix^-ij i^^j yijin .ujtj ( !o_*.j ,jv 



^^ tr < ^JUTfl Kant *zJ\fj * pi, ..,^1 Laplace o* b y* 

Kratt oi^r* t oi-6^i i — -^jMoultono^j-^Chamberlin 
<tA*JJl Zifgondej u^Uj^j * oi*-«.» ^j Fezinkof UjSSjij 
00**-** * Russel J — >j ju-J ^ ^^j tyit^i Jeans j^*. 
ch* jc— ^ *** f*^ C^j^j Fi1z saker jfljj***j * irchmidt 

^ UjU i^ jl y£* V s^l^n 4^j u^jlrt J-1 0> Jji* Ot fjLJI 
^ Z-tJ? ^^ 4 J^-* T (^ *^-> ^ri iM c V 1 - 1 * OHJ ^l^rf LT^ 

&\i \1* t+j) + ajfli 5t*j ^ **irf J tf]j\ jjl* George Gamow 

^ J*iib <^jI> ja L.J1 tfljl tJ * !j*-*5j -us—^ . * l(j c^f4^- 

lil ^'y * ^V 1 1JLj * ■**■*■■ >V «**• ^>i* ^jj , u ,>> .r.n Jtb oljlMUt* 



* * - W^ji** 3* j- w^-J^f o* Oj ^i £ }U* ^j^ -.Ml £* <Loii* cJtf U 



6* c*»lkL«1 Kjr ^M\ oi tf *** iyULii! *il am 6* h^jfl' *^iSii 

^1 ^tij^ *j*^* ^-^^ *A» * * * * U^j^jj- Um tJ-^o'Vl (j c-Jlf ^^^^iJl 
t>jf < eft*-**' c »».,■. Ji il t ^Jta ^i-^> A*U*b— * ^A Uj£r £ ( t>y**i\ 

* *L*jJt j tijuji a*5u\ <jlh_, < i|jt ^-^-m i usiJU. v*V U^»r 

u^kutf < t^Jj*. a^U* oljl-u i ^j^-JJi ^1 <;JU*iU *lj*-Vi oJUjIj 

. 0*31 <*•** u* **** ^j*?^ 

*r**^' f-iAfl f^^l ji-^j tf ^e>aJ1 ^Ljf Ub ^UCVl {-ij 

j^^ji^ wiwui vu^Ji ^^1 ^w*3 1 **j»j\ jOjji « *u^ (' a*^ 



- w - 







jU^1 iLU^ ^ ^^H ^^r J^V 




u - * m J^j Li — i ; Jj^ ^j-^ oljUJij jt-iM oUljj 



j XJJ; UJL-^J . * . «*U fcS-L- <*ji cr- ^*uj^ »y w J^ (> 

Z* OJjiil Wffi « iUjJU* ***!* jj** Jja- j^^J oV>* ?JjjC t Uj- 
iejIU! ijj-U j ^fsj o ! u 31 W*.r- &aW *»jM i*^ UjUi. 

V'jAj *iV*-J' oLJ/J cJo* *jj -J! y-i! . .. S* "' Wrti 

< jljll »J * c^Xr UKj * ii* 11 j*> J1 J*-UM j»J Lf»UJU 

,1^1 U-*W! J *>yV! t**^ U-**^ J cr"*.* W*'jjJ <*j- eutAjH 

j^*r i oij^t *»j- -»V> *•' ->* * * * JT* *iJ* <aii w 1 * ^J^- 

O^BUOi v*^j * OUU- jl Ui» 4l+A J*. Cij&a iJZS Jj* Uj** U-^» 

^^fcJUi Jj»- l^Jj \£\ jjftuJI JU ( t-jn-U J? oi *1*J! »J » J 

oSUJ ^i*c cJj)! y-ii tij * E.^—*r*' '■■:•: r O^ ( * »•:,■*.,•) — 






C^ ^ W ^^ t iiL^JI jj-J^ tS-^k y^»! OjS^J ^ Uiljil o* t 

' * U-*-^ 1 Jj^ JJ-tt CJW OLfc/.^ ( U-ajf ijlji l^rf 

: cA ij 

. jfcil fjf J y^^Ji uiy otf ^* cjut 3*^ cj^& L^i .T - 
{ U!>> _ Y r } 






; jb^*AHbH ^wvij ^t»^v* ****** 

-**{ l#** J3-^ * SSjl— H o* ^y* j^ *r^ ^r*" t* 1 ? 1 ^ J ti*jW — 

Ol^U-iti -L**i- Ujki J^b^l/ V *jr*-* *J>- ?***» J £L>U — 

Aj* ^ Uj^-JUS J^ V £ U™J ,/fc-*t tfj&»1 ^^Ji {* J ^ k *' J uKJ — 
#* Uj J*3 •* j* V ^SJI jj »J1 *j *J (^a- Jj Wfhjfi — 

^3^3 'j^*^ 1 ^- 0£ c^ U ^ ^iJl ^ c i ^^ t**°- ti y^ - 

. ( jit i * ♦ • JU; <JU . 



w 



jfj* £* tjLj *JO-^^ Jk»- ^Jk£*f j^U gutt <£j**A] ^f Ujj*saJ m 

* U* fc jV jaw L«mJL* *IJj to J ***-* j Ai^i^j 5 

* *d^ ,ju ^ i^_ji tn o*j ^jVi v 5 "/ ^^ J' J— -i - 

* eu" >^ ***** **£* tv 3 ^*i— J v 5 * ^ J^* 

o* jsi J <s^iijj ( *ii^ ,x ^ ) ^ tA ^ gi jli J^ _ 

+ J* J (j!1 L#»*z* *JL*»j oUU \ 

Ue*i* * ouu v J *J r «**ij *l-> IE ^*i qj ,?.; jt \^u OUL-* r 
< So^Sj JUL J^. *J>tfwj { cl^j #jb ^ ) aLu- AC a-j jijL J1 
t ^^?) wt*J1 J iUj^i r )^1 ju/¥ 3jU LfA st ^ UJUi USJ 



J ^U-4J1 giji^ j^Ut J JJB1 ^ji 41 Cll / (*" » # 

J*-* 1 ^i *5j»i J* >aij ^^yt jdfc^j j»jai 



(t — jiji) * « UUi M^ UJ*>3 )) $* 






V>a — S" ^ c i^-LJiit S^iJi cJtCi < oUiJl <^j s >-^1 io o-» 
*jV l V* i *V L -'t f' * ^^^ Ji**1 ft^ j*^ oJJ1 -ii^riJ *U^J1 C D^^i 



I.t — 



*j*~.j i g}J\ ^^J^l jl** j ( JiUI Jji ^ £jljJ1 Oj^' u^J*" J J 



: >? *i5* Lr^ ' dUi) ' J^" J u * J* 1 -^ 
i*,* AjjSL. t+JI l^li-* ^ * t ik-t jXi! f js*Jl VU-. l+J> ^j-a-JJI Jx*«?> 

^^ IJj-a li-Cjr u^ yj-* ^J-Ai f ij- YV* Ui* o*jW <***■ 
^ J3 ♦ u ,... .t.'l Sj-1 jl %. irtM *JLlt U'US 3 t lJ -*-iH r liUb 4-^1 *Jt*. 

*i«- ( ^111 jejw? _ juuji io : ^vi .i.'.njj j £>- auu > 

i*^^ S^Jt jfj^, J p. j^-UJ ( ijjill o^b UlJ Aj'ji-^ Ul£. JUtf 



t.T - 




sfcr 






* fc *\S* -fit ^ 



u 



1 J- 



jfr j j^iL—tl pL^l (nJHM t H jU1 f*l*~* 









fc,. 








*., ,»..*n fr-^ j pj 1 



,- D .f.H 3X»l531 ftj^jJl Wj** .1,4 '£* U-* f 4**ijj» jgiJ i *jj-* C ulnf 1 

.30^* v^juu^i < ijM mu. u*^fl ^ j-* 5 M •*•.* « ,>jVi its. 

, ^Uj**Ui 4Ju -Utf" (j* 3JU! % \ . fj\ ctU 
■J--* Ant*.. J'*-"- ^^ U> : l*>U-«t o-*-^U _ e 

♦ jAjV ^ J •/ o.*** *-*» ^j**-j WW-> i£j^ o* g> T " - r 

■^iua - J^ji, oil i'r^/f* ojo yij'Vi uur cjtf 13U * ^^ gjt 

, { ojC-j.y^-l ) lj>ll OJ^i JJ^J Sj^t 
. iC J»— jt j*X\ £)*~S i u*>. 3 1 tut- y-J ^r—UI e^-. _ A 



*Ja ^ u ,. ,T.n ^aJ^If o 1 J+i * * *<-**« J c-I_Uj u^^UJI j^u-Jl 

. . . -ui yL^ o' u-JT^ rfJj»Jl £>-^ j-s=i i/"* ; * LiiJJ 
c^ljii aju t3--~J t jlo_«31 iJ^Ut j*?**^' g*W* £*" — " «*& ^* 0*5 

U-Jj i oWj-jlJI i^oiU J-*»ii £ y-^-Jlll j»_s>. J»-b «jLJ^ cA*^ 
♦ 4*s-4J j+» ^r>> Cj.*4* ( * tJ^y*< ^Jfj" 5 J 1 j B - ; **"-»^ ^J^* 

Lijj. llti-i .±U»j yijVb W-U1 t^jlill >J^UU1 o^ lil — 1 * 



i oLL^ll ^ jjOt Ujj* -SUA i ^iU Vj <SU e u „ ,f,» Lu^jJ i-UH 



- !.• _ 




(>r *-iil Ol*VJl») 




t^-iM ^ Cr* J~ t "*UJj1 ySU *j_^» 



■Ujj* CdjU J t (jS>jUH glfc-Jl Jl <U* *jl^^ SjUJUiH CrijUIb 

* ^— mo jfLAill j c-^— aJ 1 r*y \\ oJJj L* IJi^ t 1jl->- aJW *jl*>* <^1A 

I 1 LAil 
il^b J #& i l^'^j ^j-^ii! Sjl^aJ jS*i\ j^^Uli £ !jU ^ 

* J^» *JJl J{. ^Hjs** *^** O^J* 1 **! *-* y? 
«*.*ul I4JU c %*-j* *-iVT <*-aj J1 c-*jl?j! U lit *j1j*Jt <*>j ^1 

I Sx-^l iilj t ^1 1JU JUL* Jul £l LjSUj 1JU g^j 

Ua1jl»-^ 4jUd!j *jl_tU w JL^s-lj ^jilS i^JsJ? J L>* c lilk) 

^* U M » „J Lil tJjjtf t* JJa* ^ *Jj*jJ1 ^. a .lflLuJ <i^Ul1 »JU p 1 - 1 ^* - ] ;j 

* UIjp. \tl . x Ui « <;l ji^y ! <JU* Sjj^ J ij*.l^t 3LJUJ1 J l^xirf 

* > o*i* U* J^ e Hit ^h Vj^a- i .. » ?k ^ bji— u ..^t.n 

i iJa i>^ ou * u» tti . x ? ^3^™- =yuii u ... ,:,n <ur ^y uu 



*^'^*£* t+ * >J* *Hj* ^j**' **^ L4 ft jJ** ,i ^JU*!^ gii^iWt.n.^i ^jnwft.m* J 1 ^li 

>C ■y,^*,.!)^ c?Jj*^^ ^l&liLJI £;* i+J* *-*** t^l t_M^j (j^J! JpLJLsJI ^ 
.J^Jkill - ^^^Jl J -UjU ^n i£t SiUJsJS ^ SjJt *£* UU ^1 ^J 

. * * ouu jit J rf w jji 3*^ ^^ uj.,i%ij < J*ii jiUi ^w 

. JI iyjtl >*U** £**>- j/jU «Ul <JjjJi *UJLH ^Li i JJKH jJJUt 
ip *JUi **— * out— il ^ UL** U *1 L*1 JTU-J1 *JU ^ 3 

I 

* * * JLJlj" *=•**->•* j**-V ajJ t-j uf-"M. Jyj < u? . . jL-.-jy, 

<uij ^ **i*-n c^j * *j— -tit **^- jfta *j^ ^c-j 1 uar »jj*j 



-uju^ll ctljlill U * J^i ^j avr i. ji jJ^l J. wliU^tj 
,. .1 Oj-^li!! Us— -; ! J^^ 1 . . . 3 T. . rift. U Uj^JiS ^t^ 

lf>t lj* ±yJ ft t Qs* J^W| jrjUJl ^Jl JU*y* ^ JiUJ 4^-lL 



V.A - 






u -*.*£H i^O J^i ^ ■■■<■■ *M uUEH *~-*5^* jQ.. tll JLy 

lib j I *»« 4J j .. -fl* 



- 1.\ 



**_H&* ( ,3^-* u"**" ^+*ti tyj^ * (j'"»"«»^ Cj^jj*" >^"i— »*1 L»jl^ 

I 451U J Ji-a? 

e Uj_j£U j^^^^Jl <_J* jU_-j U^tj* oUUiJVij oi-Us*d1 ^ jii, 

*«~U^j * wi^y^ a^»Ji £ ij»l -L^aV ( rf „. .Ml L_UU .W,^. j 

. ot^iJIj ^*J1 £bJj «-«-«! jJIj j^WVtj oUi-uJlj oUjjUI 

*VJ — a ^ , ,j^_iJ1 j*k«. ^ IJj>-!j 1j^-i jy^a!t\ »JL_* jJjiT V <^m 

'UJT ijiji-ti <3^ jbjj 'ilJj cAjM #* tf .„;t.» ^iiUJ! 0j &u 

*Jiuji j s^^jti ^jujij v^^i j-uj.1 ^ j> tf jiL .^..^^jj' 

u* 1 —^^ C^^^ t ^ J.J-! ^jii ^b* ^JU. Jl\ i ^jil ^jUJ! 

: <jlji j-u*j\ ^ 0> ^ i^-i u „ t ,tn oj* 
a-.<*^ Ujjv V-^ r*W'j * Uf ^ Aijvn v— 4 larj-MiVi 



wt I j f writ 

- ^* oUpJp jl 

upi »j*m ji u!>Aft JiWu «uu*„j o*u t sy ^^ < ^a^ > 3 

i jltjus A^.„*.:.n jjui <*k ^lij ^Jii u ^ tl , ..*n ^-^ ^ iJU^ * 3-JjU 
t %*OUi W.U1 jJUi v^ J 1 * Dark spot* U .*-H1 Off jT* 

4 <^LJU OiU-^lJl (jgj *LU*, 



* 
* *uui 4ju ^ ^jh juat uttf < ^^ x^*i cu u»>^ ^> wi w* 

3iu]n 4 t; ^j < s^L^ i^jua alia jidi 3U*jJ1 jt*j 

jcn Li>-^fli aiu J u^ — iij oji" '-JL* ^-V B j •" t^r^>*i^ **• 

. crtji. jLXlt JVT UdaiJ J^^ I 3JUJ1 *JU J VI ^ 



,>j^ji 4 U ^»- M £H 3iUV Jliu ^t y> 3 t Corona Ij^jj^II Lf*— 1 

J5& J ts^MS *j^ o^ ( L*i1 Jj— £M AX\ Vt ^j^lt eft* 11 ; iSji yy 



- 1 vv - 

1 



• I hjJ*W ) J-WSJ* *3i-jJt < >1jJU IVj <33t* JlVUI (JL^J 

*r-*J 3 c X JS2\ *Jj_S31 **aa* til VI 4J?- ^Jtt V ^Ij i jutiOl ^ - >" 

c— i ^ j ^w ^..i. *H ^)*Jfl J£*i ^*r^ *—** j* **** ^Jj* £\? * ^j* 1 iJJ***** 

* y^jO* js-**i xf~+^ t-*j*s Jji j*j { ia<> t f^ u^-j j jjL^ 

< 3^Sj>V» SjujuII obVjII J IMA i IMt < H.o : ol>u^Jl 

Stetson o — **•- u 5 ^ cA*j 1JU • * • j^-m u&it *^jjl Xi j^4V 



Jf J*^j ^1 ^*JtJl ^UphJuJI ijS^*j * ElJ"^ 4 ; * <jpj-*-l oUU^itj 

^ CgOlU UVT JUu £ 4JL4JI ^ ^jzSf 3 ^.JLr Ujlu Wrj1j>^ ju1jii~> 
^1 — *J^3 *U^ j»^3 ^**,*.111 *j1j»- ^^^ ^-liJl o^k-^J *- Cfii** 1 ^ 

ieLJt o^& JUx^j * + . *UU31 *U-j1 j u*^ VH iS^ **iy&& 



- m 




}VU fl* u- '*,H (JKN *Jj— S3t 







- nr - 
« j*5M ou-iib . . * < jtm 4^*1^ *bU*« c^»i > j^ j» 41 jjw 

yl^ TT^JJ** tS***-^ J ' 0""***"^^ *J'j^* ; * fc " ?*— *J^V <*+Zj»~ 4a*££* ^jjjL^* 

*j1^»- gUjjU ,j*jV1 *j1.y lK 3 ^ iJ» &l— Jlfl J*wu Uju* t 1j^ -U*J!j 
3J*z**> *j1^*Jl o jft tih.^ < ij ^*^ tfj*^ t~Sl^31 o^! ^H <>jVt *-U 



( Lit_^L>> *- A f ) 
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; wxt^at *. r 



: s,>u*«fl u~n ytt : 3ji 






t^Jjtf 4njp*ml\ bJLfe 



Jill jJo *^l jaftll r - * ■ * C $ **£jf «_i?L— * *n*-l* 
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^jH - Y 


Mercury 


jjL^W *_ 
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Mars 


e^ 1 - * 


Earth 


t^jftl *- 
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Jupiter 


isji+iu _ n 


Planetoids 


OtX^I _ 
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TJranos 


LT^J^ *"* A 


Bflturu 


^J Hi ^ ^ ^^ 


V 


Pluto 


y >. - w 


Neptune 




\ 



l^oja— .1 ^V i 3*£im fL*»-t tfrfUb {jWj ♦ »Ui..Jl j l*JL-o j JUc U j-L-J 

joiUUdl q1 e £~ijM *J* lj-i* tJ Aj t 4S Jj**j * 'Jj*- jl U^-A £-£r V 



otjf j* «J 2*-i» <$j?1j ^p-JUA JS-i ufjJUa^ jl-Utj — ^-♦-JJt Jja- 



CfciJ* 11 i^*^-^ 1 * U*jLa»b i etjHj SjajH ^ JT J* ^-.U- 



- u» - 

,.. *jl-» Jjffiii m^^i ifj^— jj-x-a- j 3 — -ljjii *\ji\ *-*> 

. yflU- ^J->U J V'V ^ Oj^t— ^ (J*J^ ^ 

» Ajb-ii *-**V : eft*-"* ^j*— ** * • • u- * " fl <ayj W 1 ^ ^i— *m 

t C^ji^ **j*jlb JjUL* w* J* - ** l W^j * * * ~ ^J** *r*V> 

i l+rlj (^-Jl^M i*^ (J* QfJUSM* i lji-t U**-ir Ojj»-T l«>...t 
c*-S , 1 . «1L^*1( wrtjfll «*j«-i HHI ^jai V>*~ : JV 

*4_i£j JtJlill 3*jm»M i* Cft 8 - J *■ l|J— J J yAjV -*--i3f WJ1 ^Ui^V 

: ^ itt* pjj ^ftj 4jflJi t+Ulil cU-wj i \4xiUf ^jAUiJ! J t^LAsJ. 

. . . cu,.*. ji .-n jfll ^-J 4>- JL»i < <sui.»i / **> c£ ^ 

; l*" ur*jVI ^* t**** 1 *t*— ^ ^j ^J Mm * * *-J^ f jai* t *^ J 5 '^ 

UrijU* £ Sr L ^1 wJTt^! \^^j t ^^1 Jtwjir ,^-^JJI &\ t \JVtj, 
<&?* * f V*jflj ( -ijU^j * ^5 ) Ui*J! V^fjSU t^^A^iJI Ji-it' 
f J-^jj * rfjS-iW* « pijlt ) *ijLjJl Sr^ 1 ^ 3 ' Uj^^l IajU; ^sil* 

^Jl hjFj* ^^**U! *i>J w^l^ fi J^ji/ J? 5 0^ * 4lf dUi 



a*ii« Planet *~r^ JLJfciMj Wand«eta oy^^ai : u^^— % 

^t^Uu« «jUli*t1 ^jjjAI) CJJJJ Ij^jlJU t ^51^11 <^j>- j~~~*3 < UjJJ 

„ ♦ I c-i^l f j^JJt J^-j Iffy*? JJUr 

: jj» fl^m 

-; ^Mi.fi,!! J>-*- *jU-Jl v^^l dbjA &lj& ^^ij* Sr— * LjJ 

+ ^r) .^Hj l+l> JT ^ 3iUm JU^yu tDLji* j-* U^J^ 



nv 




u^jt* Ojr* W-** Jj^ w^tjSH u-H - u^^*^ r 1 -^ 




U^" 



ill Jj^ SUjIU oIjIju J vJl^H jj«w - &u/ f 1 - 3 ^ 



- 1 1A - 



jisii ^jjt ju ^iai g^un 










II giui ^sfi\ oir ui^ < ( v U u-^ J Jj-^* 1 «(■>■*-) 



iX-» ^a*^ ( j.Lj } jiLJ- o* o^ u* g^-f o^i ot *-*■*. t ^ji ) 

vJ-Ul t-&3 J ) y-^-iii ^ j«j us* 'ifj»~ l_kj1 3 ( ( Prehilion 
J^_~ Url^-u J i oljU-JI $U <J*j . . { Aphelion u*:*-*" V 
♦ 5j^U JUj«. ate jl Sji»-1j ^U^ oU c. . ,. : i t ^j**— U? 

: L*it ^uii j»jji ^Ib tsjusi $jiun ^-*ij 



- m - 
«Jjp- »ji-u <— ij.* iji hi * , , <u. t «i^M-*U t TJranos t*-* jJtjyT 

ojKi ,j i J ii^jJI .^jflaf otu- jilfcr V WT cus; y«*-itl 

O^l La i J& jj^ ^ 0j i „ XJ* ^ij^ $\ c ^iUdi Cj j i> j 

1 ^u. ajiu ( nAV ) VM f wi o?^ ayu 0^. c*l u - 



* vJ^I tfjl**Jl fj «J\ jL-^ Ojjuj ^1 AirU J* ( UVV / 1 A H ) 



< •rti j> J*t <> juui w j E j^ji em je* *k* jw *juu- 

Uji o 5 ^ lAt*\ j : «V* *T 4L*I i£> » * + + U^ bW- MV -w 
^ HIT. ^jU U J J^U cuJj ' **Jj c>1 3 < ( 1M1 / IA00 ) 



{ -LSj^V Sjb^dl OUV^U Oj-Jj **-*^ ti ) £&*&*# -^ O^ 3-Si 

|-U1 <*yt ji-tr ^JU wJU &1 : uptt ^i J 1*JU^~* ( { I4JL& <u* jl_«j1 3 t 

JIjjVj c . . * UjXf jT> ?JUT JfUJ <ilif ot Jj**j M * * jjTJUl ^ila^ 
^U-^Jt ^j — *J^ U ft e—j* oUL^j t UU jL^jil^ iLw/ljjUi 
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t-Tl^ti^ { j-*-ill iL .--*jJ <tjH» 




j*iji A^ji jx. A^ji i_*i ;g£.ui v^i jfli 



: iLuJjW wJljOt ****** < ! ) 

: Planet Mercury Jjtta wJjffl 

«i» JIW* ^j* -; -&Jj <^U{ i ^^JJt J1 oljL_JI <->J\ 

^ Mjifr IjjilM ^j-**-^!! t^jtr ilfc* 4 ^ *>&* * iSj^ *j* IajU- i tji* j*f 

{ CU**t ) I *UJaJ1 ^jjj^l W*U-^j * » «U^«uil1 f?*0 gj; ■*<iH ^w 

tL5 * V*Jt t^ vj 5 ** JUl — * Vy 1 * J r* &#£* Ko* u-4-lH o* 

* ^*Ji J!^i- •■i*^ *j* ***** J^*- *-*ij + ^*—*j^ ^y o" ^j* AA 
>^j*wi J^- *-iJL **x»-!j *j^^ ^**..'>tl! J^>- ^3*^ j*^ ^^ (j***i * * *•*■**** 

A>&* fj\ IL^+JiU -ujC . * * <%k^ ^i& *tr^5 -^V J*^**U o-* O^J 



- m 




S\\\ fl* j^j^i JTJ^i lSj^T 



j * V^i 53 ' f~*«> 








\\1* ft* J*yJ T 



- HV - 

j j-* Vj { yA jin >i iUf o* jJi rft ) j»* r . . . -»j^« >5 jl, 

t j_^i 4 £tf jl *ft c vTP 3 ' W.^1 u^ 1 ijL - tl ^s* 5 " -h*-Ub " U ^ J1 



l-^j ,.^^111 «:.jSif u-u* u * *>\j ya t pirni v 1 *^ u*sw *^j„ <^s»- 

i l_ r i« l » $•*—?>_ O 1 ^ O 1 ^ ( *ij«-H *^J^ ( \jpaU <t*^*i ^*?"*Jl ^J 
^ ij^w. OU& Ijlj j^I f j-U £~.U11 Ojiil (jj&i __>*; jTi 

^ oli *_JL>- 4UL-. tflj nil jtfl tfJUl * ( jij^i l*jr > uM* 

c^w i^-W c ^^531 j\j^\ ,-f. e^Ji iiJi '.**»*!* t> ,l —j *>* (t*.-* 1 ' 

U>.1j 4>-jj hfcn.t £ JijUu } <rrS&\ 6* ^^ * ^jUa*j ^jll Cr» u^ t> 
* <Jr *UaJ^ ^J^J j g-MJt. H ^j 4 ^jmA-IJI jao* t»Jl> 



1 : Planet Venus Sj/fcjH s- 5 '^ 

- *'.. n ju>u ^ui < j*i»j (j-*-iti a* J 5 " oW w 



- HA - 








Silii* g^^tj* J *j*j" V^j** 



_ m - 
WUj* j& . yi^v\ yuf o- ...ay tfi y / ^ (jA i^ius* 

UjT«. ! j»J»> ITjY*. u*jV ) r /J U. a* j^^ u*jV >S o» 

UWsfl jUji WUji jo-ii t »jjkJlj <^L. U"b j4k? *j*jN j>- 
& =UU U/- «Jj»- ir *-£i\ t> j, ^ wr < u ,.,.t.M ^ v.r*t ^^ 

jS+zs pi tJ£*j . . f j, ^n pj , ^ ^j ^jja. ^jLsdtr ^UfU ^Ujs-1 ^tTj 

1jp4»- < UUtf Sjl^, <J» Jju^I £ ^o^Jl ^ *SL^ oULlu 4i!*WI 
4 Aw ijlyJ! Ju-iVI iliu Ifl (54— * Vj t Vj-k» u ..»'.f.lt i*-iV 

I 4ji 4 

* *L«*J'S J! ^.S^jr ( ^^♦-ij^ ^ 4J! jjiLatt *j^Lil oL^f ^ ^y* &1 
tjSS u* t *-*«« ^ alii a^iji ^k i <,-u j ^a^JVl 1JU Jjjj 



^jtrw- l#Jl v 5 *^ 11 S-°*- *-*>» <^JjU; ydl Ob JtUl ^JU^l J^ir 

i <7ti s-r^fi j*^ iu_™ri ouju U-*i^ Ji er->i £ o&r j— Aft 



\r 




CjULJ» ^ ^j „..,■>»,■ i JU*t ^L^aaJIj J — -H eft* *£•— ' ^jtixj ^JJ-1> 
J ^J ^ » OOJ» Ji-.? JU < U*-j ol L.1 i V*L- jJa-Jt ^ Liji 

.. vr-Ji* 5j\jiJ1 £_Uij» ^ < S^tjJi ,JU W S W>- JJ* 1 * JUa»-V 
<4J1js^ _>1 cJtT VV £t ** J1 o* tJ 3 l5 J -UK 1 * >jr V Jj>« »0a £>\i 

^jL ^jfli ^w 3 jun juiui j-u elii yii ui_-^t u iii i-u 

c < j^jjj&s _ ^^_ ,.n^n j/. m > .^.uii olju f t_*yv »j-aji 

: Fianet Mars £jU w^V 



_ \x\ _ 

<j*«Afl fJi o* **:>- **Jl ^ ! <^' *-J»?j.> TV j *»' — • U ^>-^ f >. J- 
^ Q»1 ) 4JW1 j J-- Vo <»^-j J-^1 Jj»- jj-b *•** £ ^J 1 ^ 1 

«*->lj*-j ; i/J^ >r o» ^j* 1 *^»* *****.» f ^ij** u*->^ Vs-"" >-*-*«• 

^V "\* a* •*>. * ; ci^ 11 tfj*** ^W® ^ — ■ o' < i*^ JUi 

^jU ij^-^ f A_A £• < DjJ>ll -V-^ 1 Jtf* < *'— I' J<-*» ^^ J* 



- m _ 





no. u-jiia f~>j : ^^ ^« t^u^i ^j : £j.\. 




t_-f jtfl S^La! i^^JM JL*M\ jc—iaM 



- \n - 




CiJ 1 * v*"/ Jt— ^ 



-A-^LjJd! t-ijjlaJ'j * ^jil (JU *^^>-ji! S*~W» ^jj&1 c^ <ui.*r.M 

j*wv fejs j* ^^ jftib* jUiir *jir ^ <ju u* ^ c ijj*«. 

U-J jusi < ^jl> ,> -<UJ JULi SL> j^j jl ^i^j) ^jl, 

*j jj, l. ^_, 4 4-^-JkJI J»* ^ I4JI jja-jj 5^ oi,ji* Jj>-j» Oj>-T JU j 

J— »V1 d^ o'j * tfAjV £>J1 o* oj* ^J U4JI * = Uj Js% ofr 

-Ajftj ( Wj ^>jVl j^^t ^ ^.^^t c J^ljll (^^ JiU- J3J 11 5^ ji 41 
. * , ^jmU-VI ^» J^/ ^sllj qjU! JCSfWI ot>U«41 ^11 ijj 

■5Ui *^U -<J1 Jl j^\ \A* t^jU * * ^ ojJ cV 1 1^ ( lij" 1 *'-r**- 



$}jM &* < V^^SJl J» OUU aj* s OU! Ojj^ t *^ie tlki-lj 

A* j*-dJ *> <*j^ ' Jr^*j • JbJLJJt i^Jlj JW1 r jUr ^J) 

+*jk U <> J>^J! ^ oUll oSC^ IJbj c *j1> OM Jl\ o-^JI Jtt 
UUr S: Jt Jj-^i ^ii; Wjl jH^ * j*J' 5^..l>» ^ obUUi *Jl* 

* ctf*~fW JUj < *UH Jl jSub ojjjS* -v-f 1 ty^ -^ fr^ f^ J 



SjJtT ^ '"^i'** ^J^ l?^!"^ V^ Cr* ^— *^» l^*" CU^' gfcu**j 
i^jJL^tjll ^Jij ^ <J^ii odJ^ ^*1j^ c^ ^^ ^^" °^ u^' Cft^jr'^ 

-c-J^lj d UYV ^r-k-^T J { Hu^M } £J\ fjiAr UULiTI ^ 
u *^ *Uj 31 4_Ja Wilbl ^1 <_JJ2\ 3.. ,„ T ^ib- ^ -J W 

.jjJiiib ( v#jtt t5tDeimoS(„H3*iJ AjftO^l^^fc^j (Mars ^j^i *it ) 



— -~ ^^ a 4 '_' — _ agar IV n^ ^ 



- m ~ 




%*J.\ iSj** «*»■* { u*Jf.J^ ) ,>*"*^ *-* J ^ *J>-° 




ouuji ^3 t^jsai : ^j 



^j& *j! us" I wi-**,, oul- jw ^ jja*! j«T,.,t y ( j*ju\ iju* «*..,*£ 

^j£J\ ^ -A*^ « ^JH* w^ e-W W { Jb-ljII ^V1 "j«-iH } J. 

It** J*^ ^j— *■ jj-4.* * **W j** 1 *- »-i-^* 4**»*-j J~« 1 .«*. . . <il • 

dtli ^1* t t^-ji^i *UjV jLjl. *Uj1 J j. j> *J1 V! oUL*. tz^> Jf S^* 

Cr* ^j-^t oij*^ -t— »-l ( * . . f»*j>*J j-t» 0* ) cijM O 1 ^-* " L *'- J1 i 
*-Ui_J ! -UU— JL-j o^tfii (** < Vj-H O* *3j-^i >-*j < *3>*ti 

jjl* yV « s*U oUftf ^; — # ^ ( 1*4-**^ _^l_o! ) U**t 0j3ji_ 

Ui-O^J- oLJlfii *JLfc oTj — 3L*U1 »JL_jb i*JU* UJ J-^j _ v^ i ' 

6» . U«, ^t , j$\ olWl jl> J. cftV'Uoi ^cW. IjLUj 

^«£?- 1.U #* ( i IUJU olji^ Sj* ^ 1jJ3" JLtjj V c-j 3 J ) i yijV) 



: planet Pluto jFjb i-fj * 

;n*i*-i j eUJi jtfi u* * turbid j *±Jk oui^*ji Jj4 i» f ijijj- 

O&i^ J U—*j> y^L iXjL-i'l ( <L * 1o ^ JIL-wj; i_»! >. jjuj 

OjOij ( J^. tV.. tj\j>- *J£ 0& t i^Sj^S (pr wU* ■■■■ „■*■ 

{ ^o# so^j r\jo ) j.* dj^ nv» **u~. u .,..t» ^ u^j 

5i-t<!1 * J3 J}S c k*J 4 <JWi J JU*1 *j» 5*_ / _ ; *jlx. J l«Ij»."jaJij. 

j'^V *> ^4-j us* j l;i ,>*Ji j^ _ L- tu tfjU uli 

♦ AiLlI j*> <*L-J1 JL: — 11 Jt juil Uw^Sr- 



ft - r A.lt ^^ O^j^t ^J • u~*«^ " **' " > y ^* ^* * * ^ t£j— u" 1 * "* " 



: 4ftu*H v^V 1 ****** M 

: The Planet Jupiter jj^itt 
,AOY- w^'j jJ* AAjY.. u*j*-tt ) \^ \\ u*J« j-^ ^ 

jJl^J <*&-*> J6u AZ&ii** t T f -/^ ^jtt J^j* 1 <=i^ t 5^. tIA 

il ** tY •jj 5 ** Jj^ ^Uj-* **j^ J~^j * *>■ Xj\ i>jV1 *-***»• 

wUL> -r iA ,jj1 } <JLSj o\ j OUU ^ J U.U* Sjji J*SLi <Jlilt J 

xj , 1 ua^ a *u^ £ jj^ J**y ^^* J J^ Aj^ yii^w fi W>- 

. .urn jijW u^saiJi 0^3 • je to*. J^^*i ^*^ j^ tf-w 



T 



- m 








<r ^. jjuJ JJU^. Jl oljUJI Jj»oii ( v^.-J.- uAjVI Ji- *J 
jiUiJI oUjj** *JU s ( t£j**j ) OjiUaJt -4i o* J*i *&} i <£ j=-iH 
?>U-1 J ( «il i JjI jJU* u ~-ii i «JUj t iLLwoJi f jJ^Vl } **U»m 

^ ! j ' cSJ^ c — *■ fc i$„r-^ O' ^UieVi Jl < y-^-lJ! 5JUS" Ju-jl* 
i' JjV ojuJj i jilj-#)l ^ *-JiJ» U_^*j e ju*VI ui^O U$»-» 



443c* J -U—*- J jrUJl « U^ <——*.> - S^jK *aiW( J J-. TV i5> 

I J** V.* J'.** 1 * 
4,^0! t .,\x-...J i JiW .A-*' JU*- a- «-*".£» J1 ^>3 jl 

^.^ *U^j jju suiall «*U1 Ja lj j4^ 3 * Jfi* • . • • o- -Hit y 

*i^_5^1 JU liSl* US* j>1 oU,1 j ^^r eft"- j * *^*- ^t*^ 1 J^ 

Om gij-i^t. ^ C U^^ v^" 1 i < Vj1 i ^^-H t>^*J ^-^ f* ! J** 
J t-ja—ilj .- Un fU OJL.J ii-it jUT ^5^** Ui* J^j, ,»Jj t *tSJ3 

pi ^ .l»n jli i 1JU ju. j 4 l^ t 3kui 1 i^^- oljui <feUto-l j^ij." 



- Ul 




j»U)i <_-^>n : tfji^it 




^jZ»illj £j_,U ^j'JU Ctt W**-* — ( oL*a»J) } oLfjCl 



uv - 




&J* J* 1 **jj* a u~*-^ u*^ «u<u jjUw v^j 53 * 




a*> J* y-^-ill ^bj < y^U *~-f jflt j*ku-> j 




k.5JJi o* i£>i U3" tfj=-ill H-T£N 



- ur- 

t ^Jj»- olji — « L-4J -i^r 1 * J** ^^" 1 ° J — ** **' — *i ^ a *r r 

Awty -fM • . * «^Jt c^JLi -u**ilj- JUw>^ ' *j— ■' J *^- Jlt *j* V^ '**' 

„•' ' 1t • jr juj. ) *jL» q* Js\ u**^ jr c.wi * <jui juLiu 
opsins a^ n»i r u ( j^» u 5 ^ 5 >*» ) u >- r ow «=*- ejijsH 

: u*i ubV! ^jVS J3 .ii < oj-j-1 <J» a^ ^JJS j*^^ i jJJb- 

y-JWj i { Ganymede ) -^*^.> * t Europa ) kjjy,j 1 ( Lo ) j* 
(.,» no.,, eft* tAr* ^UU4 ijlb oijXi J i (Calliofo) 

4*U- H ) rJi O-i o* Jit J 'Uj*- jjj,, t J^ 1 \Xj* • . a* j^V 

l - — * : <^* J- ^. • ^ J 5 ' L-^- J*" >* iW(1 (fidtt J»-iPj, 
<u* a*j t ( Bemeter ) .j^.oj « { Hera ) \ Jt ^ J .fHesfeia) 

V-j* n. *.te^ j to. J <Jj»* jj-Uj * JL--.1 ^y* OiSi^» V J»-»ji*> 



- \U - 
^«£» <Retrogr*deJWo1ion) ****-iy i)^-^ ^ <-****»* *M J .«-" 

^jO; -.ji 5 < ( Pan ) o^.j * ( Adrastea ) U: — -l^ 

••—rO^ 1 u-*^ u ^ «=>U' — • — ( Hades ) y-^.j 4 < Posetdoa ) 



: The Planet Saturn J-*J yfjdl 

^.4ila5" *sl2f Jj«J» t *j> VT" u^V t^°- <*■»■»■ >J>-*d ( VI jt>* . } 

&* jiS) i£l J*>. AA\jX.o* * • 3iV— • U ~»-^H o 6 ■**?> * i *t i - 1 TA j 



j*^l ol OjijiiJ I ■*! v?"^ 1 V-^H Ijfc- jUiVI a^V (So*. jUJU 
*=Jjfj c**>Jf ^,^^-iJ! 6*i tfilur ^) ! ^^^JJl fUioji ^/i ob^b! 



~ .\U\ 




oUUil ji utfjSii ; j*^ 



( Ui(^Ju>- ^ \ * ^ 



- in - 



*~>y? UjLXd Ij^ ^^a-JUI »j1j#- ^bijl tJU (^ «i»L-jj ( ^SM J£**ilj(. 

Oy ^» t^-ijbjl JJ-e "l-J* *jLiVl Cw)L-»i L> jaw (J* ... l+li-jiw-Ji gf* 

jjii ji> j*u3i j-ui jji j t tU-j.1 u- 4 u , , *.n a j a i 4— tui\. 

S^Ji* t*:f ts>V' ^jt — 41 y*-. Jj^j ) jUil iU—s -0^ jjor 

(Mimas) y-iw l,*— it jyyi j*jui j U5" uu ?V ijs>i— j l+-a*»- 
j»j { Phoebe ) v.** j**tt Jl Uf Uji 00* >^i W-a*j J^tu-jj. 

* WjjJ £*J&j Uj'UjO i^UJ! 
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- HV - 

j The Planet TJranos tr*W wtfjjflir 
jlJU t Vj sL-klb .«,**> f 0tJ1 J *-*"/ Jjlj **■»*» J^Ult 



j^ *^J»i t WA1 <^W. HerschelJ— i^* r VJj -**!» ^ij-r 

^ ju-j ( aJLsj i\ ^ oul. j^» j »jj»^ jj>- -w^j j*sy v 1 ^' Ji 

U+ij t'ijSU i-t^j IVtU Jlj* (J 1 Jo* a.*** WAo ***— y— iJV 
vf^at r U oU *>.» 1 4i- A*j\ J ^^ "*J3± WJj»- Jj-*i «£U.A; j»> 

41nw U. ( »U } WLJM o* 4*jr ^jo. *JtjijJ t£j^— t> V s * J^ 
<*js^l Aijkr J*.jj ^js-iitf* ^j, 4 fjffWl> Oft^jJ^ u*"HJ Jjis4!' 

t Ufr^Uyjj &jWM ^U-j! J^-bJ1 



i> 


jujvi ;ja 


c^^-t 








r^ 


jJt JT/Ok 
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tj»t 


\t- 3 *.» 


j£\jrl01 


«►>-> 


ro* 


<>Nt 


^^VYo 


Umbriel 


J*jc» \ «— T 


M* 


A,V« 


TV^V*» 


Titanla 




0*4 


\v,tn 


»"i%r»» 


Cberon 


Ci3J j\ — i i 


SYI 


^)t^ 


A *v 4# 


Mir an ad 


lAlljM — © : 



- HA - 
: The Planet Neptune t>j^ V^i** 1 
^jLi ^i j^ Yt j. * * ^j*- *>* < (J _^iji f uui <*sw* >*** 

^#j-« 4 ftj Jj> Jj-b.* <&* *-<— *\J YtJ*Y (J^**" t*' " J* - ^J**" 

^jU# «Ut US i *£*5a {A _> iW— * ^ a J aJU\T ijji piJ %Jl±M J J** J £ 

-Jj»- -xj-H * *a*4j *^t ^j^-Jti^ Jjfl- jj-b U-Uj j*j i *i_* IMjV\ 
**TA* (_*" ^Jtak^p—* yk SJ^jJI JW^flfj ! *jj» Vj, * * ^ j^Sl *™— a* 

'-tfiuiii «-jjV jUJVt ju^i jAj ( Triton ) ojHJ : *>>* **«*- 
c cj»\3) o^t^j c^y— ^') ^— Jt?3 4 j-a.x>* ; ^ ,*, < j,„ l .»,«:.n ^Uajji (j 

,*Jiit UU >u ^L . . . Ujfir Uj*ij u^jVI c^ S* 1 — ^^ u-** cP 1 ^* 



<IA XW 



^3 * 1W fU tXJuf^ jju ( Nereid } jl>> ^Ui% ^*iJi ul 
*WjV* <J Uj* Y*\* Jf *^* ^j** jj^j c J** °* *J* * * ^^ ^* — ^. 



To: vAnrttf.al-rnostafa^cam 



C ^Wl rt-***A'l 



j-*H J >J^fl 









.J< — A ,ji ( tj-x - x- H ^ j*! Jl j^jU o 1 — —J J <iJJj». ol„irt5& ^J 

— J-e Oj*i* *A. Ujs *1»*^ * *)lkL-lfl JJi _ u^JtUI .Alii j 

0~*> Oj-*L- 0>-*^ Ojs^ OjMV (jHjfcJ «>jM uJj djjJLJu 
^^U Oil W ft> AS Um. JiUu U-Aj C Lj& T\U x 0j\ Jl'j*- tfT 

^ij—* 7 J>»U-«i jJjiii U *j i <n*i*j jjij i pjJAj t *j*jiy 

■^iur o' a* J f v / r °j 6 ^ c/ i >-^ i>^V) iLjur j^jijj 
'W* * K** U*a*i u^jVi c*i "**- * <!■ *» ■ { v*" 1 ^' ouiif UjU tatj 

♦ ( i-n^CSU y-sliJI oUL^J! 



,c*ijt_»!i ^ **jj- £»j- jw. oj^» *v->t t^ 1 ^" *** u-^y a*-*— • 

*jt„ aH <*~i. JU — -ft J bVU-fM JL*- cj cu—ijil 5 Jt j^s*? 

itr U J** ^i ob U-» ( YT. : 1 } iS-J^t V <i) Os-j < ^jVI >5 
^1 *Xt^ J — uiu *i^»- * 'V,^*!! ^iL_4J! Jau«m »U* j ^-™Li!1 jjj>. 
<>jYl C*LU*s^. J** JaL-ji. .pi _tij Jmj a\. : i <. ; #& -Hji V 

,jjj) ^ — ,fe f <*u xt j *Vi on j v'u ?j\ <J> ex a i^j.Jj 

J -4 V^ **-^ Jj-«*i1 £- OjUa U*i. Jf J> o^ ob jU^'j 

.^j_^J! I jjp^\ Jj>. } yijVI yX5>-. ^V- j-i* V UJ! ^ 
f\—»?V i^lfe oifja. ^ U^ Lii. Uj i LAjI Lm— Ljj J> < U4JL* 

i ii^zr l+itr, jtkiJI ^j- ojiJiJ! So^lj jU^I jj^r J S^^l 
^ Wit eft- j * . 1 1 c*tl> jikiil otTj <*j-J\ ir Jit jL*11 *UjV1 J 
. jlkSJl j» teJU-j 4fj*J1 >**«*,. tj < UUr iUjUII 
0*-». « jWI oU 3 t jj* j f U j-^j, i^^i tf^pji oUVj 



* (j-'jSV *J™* jfj* (^JfluUI ^ft^Jl ^ 

o^j ^ ^jj ^^Lii jjjj'- oV 4 jJU ^ ijiUj i ^jf^ ^-^-juIj 

L.-£ii U* Ui>3 ^jVt ob*** o^^ 1 ^ l JU*>>¥1 JL**j j*1 IJU^ 
0^>-J1 *U-U C£* a- O^J ; W^itj* 1j»j«i i*^j»« Jj>- <>j^1 <0»* 

js" Sj- ^-^-jj. j »». j i fj, jr 5j>. i^^ij jj>. ^jVt oUi-M J«5 cr* 
ail — ,11 jj tijuji 0j sj> j ^y.i^^ji «o*u.t.jfci u j»< f jujr 

ij*" u-*^ ;u - Y... s j^j 1JS» Jb*« Ji* 3 . W— 4-a'j^'uAj^lf 



- UT 



1 ^ ji-V JU> U»U»-1 



■I %*-«» *±»U ^J6 JJ.J «™J iiL* oio ,Jti < *Jf U* ^-j 

^Jttt £ ^JU &UJ! ^jSH J jJJb- JU <J* HI U»j4JU bj*& (j-*-Jj^ 

C^-*** tf - ^ iTa* t^/^ oLa-JJI JU UoTt U-u* ^Aof rU (>**- 
* J^a^Jl **i^ U — * Jj>- jj<JJ u*J u*J^' *i«k cr* 

i 4*^jli »W1 Ji+J Ubjk^ 4J* ^y SjjKI ^U £?*jk; Jj-uJ5 ilyj 

^j£? ,j53 t JIU1 ^*^ ^ iUU Jj^l «SU*- Jlilj ( o^UI } UJy 
c*^1 U U\ 4*^5 t^ ^jjr I4JI <{j^Lj 'H*Jj^ i*Lii1 ^ 



* JUL-* oi-r^j £*-»^ l j— J* **—* .j*- 5 — r Jj->-^i «0>- olj < -*»*» 
>c Ucltj .lyu-lfl JU* jrUJin 4^-w eU3j 1 cfcJfcSJi c&i C Jf Y"VjY ) 

4 ^ijVl »*k*. jy* o^^ t^-Ae ^J*^ g.L-Jlj J*^ 1 ^.^^ — 
,oiU r U L-«j f U J3VI = J>}*\ J3^ O^-y. V** «i> ^^ ■*« 

3 — *jisc*i *i iz-^ij ^Uj j^. jLj" y» ***j~*; ^-* *j*i*Ji i^sy.) u £*&» 



Uj™^ A. , , : s Jj_j o yAjin c i i ,,» ^i*^ . . tfJJ f js^i 
«ju if\ : jui . yijin jjb t/a a cw*! ^ jjt lajI ^^ u- 

Wjji jU 5^2! ,j^ £ ^^ j^ \# Mi ^ ^i^uii'jjjf^j ijjtws 

<*Ju c^_ <^, ^ ; ^_ V { Jlj^y j^m j ^, j^, j, 

^ ^* ^ .U, ,,, , _» _ ^ ^ ^ _££ ^ 

-Js— cr- ~VTTxr - ^ > >ti J> >« *i^ *i>ai a-iiat j 

^OJl Sjflj ^^ ^^ { jjj^j, ^ jj^j, _^ } J>Jb|) ^^ 



- 1*1- 
t U/ji j>ji y-v*i ^*— '* **- ^-^ J* e^" ^^ 1A * ^ 

iiii MA. Jj— 3 ^ji ^ -**** « s*--* 3 Jj 3 -^, ^ <-*j "^ 

*jl u : sJ&n «*>iri jU-£»* -u*&.5 £ ( j^j« V-* 3' ) J>JV 

crrH * Jt.*^ «JL_* j^-»y i-*li- Jjt***- c-»-*j ai 3 ... ^Iji^Vl* 
*u ft 3 »V a^ ,>j * J- «V»V\ : < ^J-^r j 1 ^U — * > »?* 



-^ - " * 



J! S bl UJi ill c* *j ' ^ULSjJU l*i* f-J Jf «-i j» < { yjyuJI 1 

. j*jY» j«k^ ,/U 06* *=*»Ji=J1 *3.s> t> ^-*j*^' (> 

t *r1i J j*. ^<.US - ^js-V \4h*JL ^_Jlj* ^^^V! S^sai jj^ J» 

: (^js^fisji j^jwuu ,j^j_j«ji yU"* t^^j *** jji^-j Mjj* JjW* 



t-Jwll W 1 **^ *ljl— -Vi JU t ^j*^ j*tjJ C-sfc-fj U * ! b_ji>. jl 

-c__U vi^tl u 15 ^J < *sJU — HI yijaH jfljJb £ jl,si*JI ulU-DI 

t^»j J <j*i^e *_J\ji JbUMwa jualt #1 ££»- J ( j*-*H _c* ' l^S^i (_JjL™7 V 

i v>^' ji JU-ut j 

J'* J-*- *T1 « »T- OK j»j * M— *» *MjY1 j* ( bj-±>- ji VU a M 

•^-TJ-* ,r-*-* u^ j*J { ^ "WjT <jHj»- '"U « 'V o«jj « 5*-- IAjA 

. iLs- 1\jt Jtj*. .\, < -AA c« ^-ij* 

V*j» ^>>>^i ^^- j ljesr j-ij ( Ji^i ^i_j5! tf i ) j_j_j»jj J,ijii 

Uo^iJ * jlyj jJUi J\ U4-LJI f ^j^li oU.ji ^ *_U* Jtjjll 
*.l » t-*lj* JjJ_»j J V*OW M 1 >*^' LiU-lji Jb^ J \ J jf 

♦ <™-».im ^t>iH ^ jii — um j* ol-^jji ftj k ^»i j^j 

c U*^! ou^v w ^>^ji ouiif jibi.1 i+u t vV- 1 Sj ^ 



- 1«A - 

£^j *J\ j\ Jijfl U^-J OjJwiJj i e j1 ^ t^* -be* ->' £***■** 0* 

^j^ ~* ^ 1*1*3^-*^ o 5 "^' -^ <>-#' jj**— — - ot * * * X-JU; 

4^>-! ^Ul j 4J/UU OUIUJI jj#fc I41 JaJFjl t u*J* C^ Cf***** 1 
W->jSiJ ti 3jjf jM Ag*£jMt A^ilaJl jtl U-J* aUjl C**** * £^-J 5 ^r**^ 
J^tjuUi ^iL* ^j t oiluttf oL-*Jt Oj^ki i Jjflfl tf^-^t 

i*n»y ^^. ,»1 m^ i ^jjf^H *j^u*jv s^u *j$\ o/tr Li £ t t ..,,*! 

o^U LJj t ^Ji\ jJ-w ^ — . kMz±\ L4 jj»**J1 oUlif UJUM 
<j\^X\ Ul^jfjJUl ^Util Oj^b Uij « crijUH Oj^j ois^m 

* ^sr^^-^jc^J <s*-J*lt ^Li^^ipJl LurL-Ija Jfc 



<>1jj l <L^±i+i c O 3**A»ij <jit JauJ j*j j**™i &^ cftj * * • J— *^ 
*JL-* * Ijii ^1 lj*~& <c* j**j < ^Ui-j *^el — *i*« jW I*-* £ SUJUJU^ 
•Jj-i jtM i J*i»* J^j ot*^j j^jj J>U o* <J1SL*1 All ^ iLai* 

3*1 £&(}££* f jj* cr^ \ ^j*** J'ji ^ t^J ttJb e-*J ^ •*;-**' 
( Month ) *jjw*u j+j, <ur ^1 jiuij ^1 luji y 3 * W*^ (*uuwr 

* t Moon ) -wtt j**J* r^i o* 5i j** t * 
,JU* Ghristui Huygens ji*4j* 0^^/ cJuisfl Uju* 

^lyji u_* ^ 3 * jU*it aa—3 v^s/ i-^i-j u — -in : %^am 

{ oUia^JI 3 OU&JS31 ^ <JjJVl v'^ iJ 5 ( 1j.-p.aj oy^ oUj^Ij- 

g^u fi 5j*j j^* t^^ <*^i ( c?j"-*u } a^*jJi t—fjflii t y^u ^si jj 
t ^jlW ^ jf ^ j^p- J t ^*jMJ •a—^Ij ij^-5^ e ci^ o'j— ^^ 



»\. - 




i^Ujjti! <*>jil ^_» S^gJ^l y^AJI ^^J 




J»*Jt jwB1 **-, 



- \\\ - 

4 5™jjI_J1 <jr_,H U-*jl e-k»! t jiia-1 ^ Jsa U i-.— a»* ( u ,^.iJl *Ujt) 

< { Ganemede ) ■*- s * s ji»- j-**n < rf^uiil _>U_*i! ^ . . . w**- 

1.U ^j t jjlk* v 5 * jS' <•** J>i U*}tr, t Calixste } j— Jtfj 

( Triton ) U jrU j-**» o* J 1 * t**- ^j*i ( Moon ) ^jVi ^Ui 

♦ J*-J jUit o»-l „ ( Titan ) o^j ' ( oj=-j (jj*i o»-1 ) 

* atv j* jr jj»- o^U Vj*V o* **<—** *j*fl *^Vi - i 
^^ssas ^i^ iujj Lij w ♦ * * «~*ju on***. u*su^ _,! < ^jsai 

1 J_* . . . ^jJU Ij—Ub VjJS UUj ,,, u»Vy w^fe; Wb ^^M 

<ji l . . *ui«n »u* eiiJL jj^ ur } *juu« ^>-Ji J^v i-u- 



_ nr - 

is*#J> j* 5 *' £j — »*. * S-*\£» O* *-»-*• Ctrij 5 oi-*'- 4 * J db**l» 
<*ju Jj>- <oj j C£.j^ p^i ^" I 'f* * * * 3S"j»*W ^j™* 1*4* Is ♦ ♦ * j** — *J* 

Josif jSL^ijiCA <Jujj» } cb£ un J »-f J 1 ** 15 US j . . • «*«% 

a* gjijilj *- . cftt*^-* **,& *** ci-^ 1 *->—*•* ° 1 * c Shklovesky 

OU «U J) IjUs— flj . . . <-*^ J 1 * 1 1 J^^ ! -*-^ itf-c^ U -» JTi 

t J . * <I5U oUtf W#i*&*1 ^j*j Ujft $1 o*^ l ** if ' 

( <5iU-Jt S-S"^^ <*^-^ 1 jWVl O* 4Jji~\ £,1 £* i Ujk- U_^1 j4* 

. , , ^j, t> *M JLJ*- **«»- JJUjd jp—iJf ^t ^uSClil! ^JJ Lr - S j <iL» < t^ej'W 

oi t jfJL» j*.— ^Wj I 4-iJj Uj»j c« ^^— 11 a* fr-^ oOU-*i4- 

j*_ijb 4ijj — a^ SjLui ^ i-ji rv^rr j u*jV dj-»- tf ^ ri> 

♦ (yljiSVt ^^-ilU OjS^liJl *U*~» i (5-W J»*J ^Jj, 



j*£\ *tsi J /J 



( J^i * . • ^jVI jtj — m >»J! oWly J^ JljSVl cuijLtt 

tfJ^^ja J Ua LUU Uj m. <-i* cJbl I4J* loilj ^tf jl £ u*J^ O 1 * 

* pus J UJt jdkiilj i <t»^1 LiU* j <iUjI* ** £_y o* JUoJl 1JL-* 
<l_J i juo^ ^ ^ VU^ u — :£r (dUV^Wl *** I ? U1 g^*?* 

cJtf Uj * rjl _Ji L^J* ^ ^1 l^j>-*; fV! ItJcLtf U c ^i SjV 3 . 



** * 



- nc 




u^jVl ^ ^jyi jikjji s^c 




^iii jla*ji j ojJj c j *fr *^ J 



- no - 

^ ^ ^jL-il l«SL*UJ o ! t^ 1 l *ijl— ill l^L^t. «-.W,T^ ( ^ ,. *,IV 

J «; * UJ ^j I4.UJI oJj ^ ^ L-ij1 ,^3 ... b^-iJt j* 

i ^LL*I1 IiTjJ^ cJCJU 1*^3 j ( iilL- JljJ V cJlf JO* . . . ijj-«Jl- 

*J ^tf £ l+il^l til *Ur o^ *si«j ^ t.J-^:Jl J3 j J ,itf L+Jjj U^ 

I f <!Ui ^ ^L£i ... I <Jl* 

- { George Darwin ) o»J^ %js — *• tsjt&JW ^joiji pi_j 
• Jii w»; ( dill 1AV\ fU jj t jju fr-^' <^P' *i l —* i *i * A>*W 

J jjbji n^lk^.1 ,yl1 £ ^^-^l Jj — ^ Sjljj iiUj ^j < ^^Krjt 

-'■"^ ^JJ? * ' ' V J ^ l *-*i L^jVl (^-^ &> IgAi/i) M\jtto 

*-t*4 * JJ»*M Jj*- **i.r-tt (>jV! Vj> Ujjjj ^ -uL- 3 * y-^-jsJt 

jj UM Jj* ^1 yi**j !uu oUL. £ij1 J hjyJL\ U*j<t* f& c-IlS" 

. . . JiJAjJ! J ijjUl *lj»-V1 oii! *iJ jJI {^*fj . *-(U oJl5* Xjjfjl¥ 
«i£JAJj * \jgS £1*1**1 jL* < JJV1 J* 5j_- o . . JbU. 4,'t e JjLj 

OiUJI (ijO^ < a^>Jl »JU yl— . jjl) JL-0J1 ^isjai ^,J\ 

Olfi ( ^JUJl ^ ^ — *f U*_i3-i t c^— *■ jj—^ ^^ t5^' t ^J 
4il£. j^f! «j10j J j*31 ol < Uwl J>wj . . . ^l y jJL^JV 

ol g_lku-V < i»iiJj ^jVI J* l JVS Jb-ly ^ji J _ oj^'J 

jiEr ol * Jj** L-J* . . . I Ujt-. ol *ji 4 J. Jju*j jU^VI J 

o^-j^ tiiJL^^ ,> jUJI ^ij rf 1 ) ^ij^i J^ ^j-^iJ! ail oUy 

o* S.J 1 J ^-^ j4^ l ts-5* ^jl J-** Jj <i ojS» oU ^V < - 1 — t 1 
eJ ft ( cyJ^ ) tJu^jjj ( cAJ. ,.,.,.ai J tf 4±UJ JU^i 3UF 

* je--* w^"/ fU* j*^ s j u^j^ 1 jM*' J 1 * — ( Moon System 



jjju UJ* UUf - { Two-Tinai Bulges ) cni^ cer^ *£ JJ** 1 
4,-ijyt obi J &U j»ji 1^* — ^j 1 J& £ti 5 -*j — ■*■* *^ Jf" 

, «Jj * u^^Vl f i J> J ***.*** 5 *V **-» cr- ia *-> ' CS^ 1 * 

Law of ConservaL ion ^AP ! e» -^ o^ u ) *&&& a*t >u» 
r^t 4l\kL^i lsj> ol» •*•* t of Angular Momentum. 

JL-jJiai ^ ^i— Jj^uj Jbj. fJ Jl J> o' j-^ ( Tid J Friction 
U_» j ! Sj&ui ^ JiU- <yu ^ .>*^n j> .b j. U-. i fc- ) . . JS" 
Uijrt <iu-w i-.u-a. V*-» > u*^ o* -**-* 31 •*-( S,llj - J , rt--i <^ w ^ 

J t SH ^1 i»J ( ( *l— j* * ) 1*^1-- Ui» o-iU^V SjO-Jiil JL-Jt t> 

>cr . olj < t~>" **-* od» * " * *-l — t* w*^ 1 * ^-^ »> tf ^ •*** 

Uj* g^xa .jsii uk4i ^y <k*; -u* uw £ wu ^aii c*tf ol* ** 

-i-*ii* J tfljU jj^. Jt V- 1 - ( Havftlan Moon ) t*V> j**i 

, . . rfji_«» .v~n ^^ -^-^ ^ c»w "-^y o 1 (> J-" o^iu^Vi 

. iji\ »L-Jt >Tj J*1 Jij*i UJb UjS-Jj « c-,i\j*» 

Jk— -j« **.Wj * ( Salaima W*-JUJ\ ) c4jU\^ c~>\j*U c^ 
'* < olJ^jJaij j^-tfm ^i> _ ^j-il 3 1 t { Mamie JsiUH ) 



- we - 

cJjUl ^ b-Aij ^b*" a* U- 1 * -^ eta -4^* * u^Vt a* J-**^ 

, -uiUf J^-^ Oj& *> T J -*i^* ^J * J^ 1 C^V 1 OiJ** tf* 'j-^J 

jji cjjii ^; jj * WfiA u*j* ^^ Ja — j=* &* J* 1 < V*/p** 

a_*l JU £*-*! ^i>. 1 J-**;! o 1 J^-» u* jVS O* a * 1 rl J*^ J ^b 

£*jt jf iutr *j^ jj^ + <^Jif ol -uj* - * * <^>j — *m u***W o'jj^ 

U*L1 ^r* Uj# (Y J^Uw L**ilf j * jSj >,JiM ^i-*iJl *Jjj_3^ ^ ^ijVf 

* J** U-J L^ *iUlj1 <fi^^ ^ cJj*™J < *^^J! J AJlt^^ jQj i L4JI 

*3>&» ^jji^ii oT Jl 1J* ^i^ 45^i^--j * ^^*i ^*3 *& J****^ ^ 
i*jJ JL^tf i t^t ji^l J^ Ujflj LJil^ Ulj^ »blk-i ^riiir^ tf Ujl 

^<*^? ^ U^; ^^ia Vj E 4*^t oLL^ oli I4JV i Jj^ U^ JU^ J 
*li — .Uit Jiilx c o^^ 32 ^ 1 Jj-^i Uf ( JUiij u ..4.r.H ^ . . * u-^lut 



— 1"\A — 

* * tJMWJl Jtt~s*U *ikji ^1 W 1 -* J-Ai-J ( (jijV *J"i>»- u 1 ^ ijl *-U 



j+%\ 4J\J*» 




^^^ < s-u-J* *>#^i *^rr*j * jj--n J^LJijjij i Jj^y : ju*r 

' uU ^*iJi jJU-- ^1 ^ JJJ * jjsutllj 5j^1 OL* (JU c**j*-1 ^13! 
^U tf^i^r 3j5T> *i^*J ^jj* 1 — ** cAj ' ^j*^ O* 3,- £ . J i *j iJ**-* **^s 
wiixaM «~*V tflj * * * *Wi j*' lS' O* UUj ^ ^'j ' ^^J ^*bjU* 

tjlk^-i ^ c^w ^t Breccias W-^^ o* £ri-«Hj& 1—48^*** 
oJ^Sr **jti\ &* oL^. ju* etii JJ" I <-JLi tijUJl #i,£kll i>* ^.J*-* 
* * * ^r^J^ 4j*UJL>* bOuui u <Wi*fc* <jj-Uj Xjji-** btlU ^ ItojjJU 
OjK& <4Jt ^juJ 4 i5j*-SJ1 jsL^aJI oU*ji JJUju^ * JS*iJ\ *j*Ui-* Uif 

Piagioclase S^^^iL^JV, ( Pyroxene ) ct^j^ 1 o* 
«. c^yby^j^lj C olivine ) ctfyj* l j { Elmtnite } *^*4V1j, 
sjujb. j-Ua *» i_ji^ ^ M { cristobalitc > ^ jjiun c*vui 
c^f^jj^Jv^^jAllj t { Pyroxmanganife ) c^UJU— fj^Jl I iy» 

Chromuimtitafiiem J^^^j^^ijSil^it Ferro-Beudobrookite 

f^uiu: — Ji 3 * ( Titftrsuim ) ^ jJU^jJI j^ry ^ uu s^^j u^ 
Hafnium) r^W^ * ( Zirconium ) o/jjHj * ( Soanditun 
Sodium ) fA ->j — -3i ^ JJ1 j/y^ < { Yttrium > fjij'in> 

j^^***!? L-#j! fi c v*ji\ *>^3 ^jS> J *yjj ^l^Jf upji-1 j^L* j^ 



- w. 









-ft ■ * %■ 










W1 




J I J - _ jaffj^SL-Jlj r,,..,;,.,^! ^ fc till oljjiUl 
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f. ^IJIj « ' Potwium ? r j^tt^Ji Jjl. j ^l >— ^jSj 1^ 
Chioiinc ) oiJj^b ' ( Lesium t f ;.«~J\> i ( Rubidium 

* ( Tnatlium ) r^ 1 * 

JJUJJ £.«*. ^j .., tr-jH i*^** -4-W ^ IjjST CuUV j**JV 
„.* J—S*> bj^ o* Oj&i «■*' * j**N C Jt -' ^.J^' *~*-*J J *%■ 
j**M juisu-i s„;?j*- £*?J <^^ i *Jj3jl SJjia C a^gl »A_» *>J*Y* 

Jl uC-j=< -ujlj^ o- L^i it 1 - W>» crt^^ill JjJU - 

jV 1 y—^iJ* -U* i--^ '-^ **j-i J .rri <&•& - • • W*-»t OUJait 
, „ . It i.mJI ^.JU S_iL-i\ Jjlj*. 3bL Ujut 6$ U^*i V l*U-t oUJkil 

. , , UUJ 4*^i'j j* jb*f UtJ ^ t IjJY! ,>• jUu l+^!i . * * J-**4 
S ^jJV #JU ^ J oJ> ^y oUy oj^ -»• 

8j^ OW-jJ j j-01 ^LaJl Jl i *ijJIH ^j>V *^* ^j^ JW 

u Ajij >JU J\ JU . ^tjsH i Jr -Jl Jl *ij*Jj >— jl *^^ J 1 

*X-> Sj^ ^ U ljjir Jill JjUill 4iK» *J1^iJ SiJj-jH^ i*(y. 
O^A*. u-jiir *ui «■■'■:■ ■■■*. U- U^ a ^JW^ * r J>L * =J * ai > c ,::A *»^ 



- ivr 




^1 ^ ^jUall t^Jj *>*& < ijlljjl >*J1 







jii^ Ail ^j— " * *LiJjtll ^ j^Jill ^j^^i t^* o'j ft-— *»Isn H Li^liA,^,: -nl 
* C^ b o* < Johannes fcievaiius > ^j^Uu» U»ji join jim ~Ui 

C«iU* Jl* t ^JUtt yA*,! ^ <^jj4*^ ftw>LU1j sUUJI *U-n*1 4 (jlttvl 

a* Ku* } c^j^jU cJI — -5 c t o>*»1 V~ oJI o* ^ ) u-Ue-*™ 

j^_>»i *^ ja 3 } i5Jiiujjsfr ^k * ^^^ jy t* t • ^ ifc^.A u>i5*^ 

* j+jtjf U*^ 5 ^*W- 

L-4i' j^ ' L*AjI U* wL^j i 'kj'ft ^»iUJ *Uf^ oUaiia* ^ *jL* 

* O^*-^^ A f j! Oj^ ^* ^r-*'' l**^ ^^J* j*^^ <suL-fl rfj U-U*J ^^ 

Mare Tranquilftatis ) «UC*J1 j! *j^H ^** : jUJi *Jj» ^ 
Mare Imbriiim ) jUwiVt jbw^ < <*?fl *jj** J tfj-^^ c*^^ Jfik* 
jji^Juj { Mare Serenttattss ) pVL~**R yyj c c^*^ 1 cH* Js^u 
^^1 J4 { Ooftfinus ProoeJlorum ) uu»*j^1 ^j^ < (JW1 <^i 

Mare ) oU^V j-*jj * { Mate Frlgon* } ^jJI ^^j « #Jt\ 
Jo^'ai J *x\ z*JL+ J± jiui ^^^ * Cft^ 1 ^ 11 ^W (Kruorifl 

tJ™fc v^r*" *-*j^ cfl ( ^^ +*• 0*^^ *jLJ& ) ^^U w^ ^V^w 

*Ujl_sji ^ ut ( Maris } UUj c^ H > ^sJt ^tui^ ^*^ c oiM** 

l*J& ol o^ JjJ? V L— fib IjJ^I c-ip-J ^Jf U*U ^^ ! *L-Lb U*^L*b 



tv* 
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iC> "» LAii i» t i,ji]1 iLfU oUj^St jl J-5S I*_-. Wj&? •■*=** i3*"U- 
♦ »_Jl C— - J j 1.1* . j*JUi C*^* J^* 1 i ^^ iJ* s*" - ^ ^**!JJ*i '"^*^ 

Mare Undarum ) gVin j^ ^lu^ t ^uji jr ^ jfjui <iA — n 
Mare Nubiuxn f$**J* ywj t ( Mare Hum o rum) %j*»j*l j»«ij 

. t Mare Ppumans ) *jH ,/wj 



^JU ^4^ ( "Mt»- J— »^— ' ■>'->^»l Usui 43wj*Ji £-"*/.* 

'.* -;^~* 1+JljS- Jla- 1 (^U -kii—J ^1 ^.n-^JI i*_£l jjli £jiH <jj"b 

;._4^ ofe-*M »'j- < ' Craleis ) ce^jJJ *£j*W ou>Jl j^kr 

^ ui . . . < y^wi > ^j* j ^»a r u ;L -^ lf ji ^y** *-*-^*> 

.C-Sl\» M : JH* cr** * * • ■»•».» "^ Cr*** J** 11 ^^ ^^ £*■* •»* 

<* >t" j;u ^j . «-u* ^ j J.»~- „u Jjj lj» * ^>^ «=**»* j 
^ ,V 1 1 j^n ,> ijJiJ* o»s- i*>^ Wj wi ojJj*?* * e^^* o* i -^ 

.c-Uj* ^ ^x 1 *" Uil;iJ v l -*- 1, j *i ^*-> * h *^ -^^ v " xjl j1 

.J»j * ij=- ^ i»* w-^ t 1 ^ 1 J-* ^(j < ^ a*" ^* - a* 

.^w- t&j o-i %>— J^ *?^^ < ^.j* 1 * 4 ob ^^ ^^ ^ 

^2^- a. Ja .^u yjy »a» . £ Tycho Braha uy ^ 



m 




Jt jJA\ j*X\ ^-j J*-*Vir 



'j*^ 



it f 1 
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\. - N >Jta.^. 






~ *s*' v i.'; 




«• « H ? \V i f J f 



^jjJJJ j^JJi «fc*j J*-#ULr 



U^Jtf* i 5U# Jjt^i foL*jr i^J U*-t>-1 : <#*> ^1 _ ^Aj J _ 
^Iti <JbU ! ^J^^ o^L^Vl i^i £ LAjI ^jCu ui i \J\jft 

^ l^J Ui a Uj M lji« jl/ H* J'.*** ) J** VU o* U»>I Jjy 
<^i3t * Hadley Rille JW» J>** W^1 ^ I S^L*! j*y* ^i» 

^5^1 4,-*^? { D« 8C0tt} OjO J— Jj,* tlf * J** £ <a^ljj|j pli 

* 1 * ji) jit *Liijl 4JLi^ S\ j> 4>* { J, irwin) 

* ^L-jJi ojtti oU ^j t fcfUn jbfcJl ,>u^ "JtL-iUt jHUl #** 
i Sinus Aesluum ) * V nW 85*** : ^-^ * l - A i' WJ^*-^ cJ»! 
Palus ) JLijVI ^t7 ,., * j * ( Ooous Sbmniorum ) fjJtlt 3*j#> 

,>* UI u^* £ *U— -I ^j***o» -*y* V L_+tfj * • * ( Epldemiarum 

cJOiit il J ^1*11 wUJi Jt UUJ 14^ J*-^ Jj ( *, ^.i ^AJt' 

w JJ t « ) Moscotw Sea ) &~*#* ^sw ^l Ui_jrl <-iuaulS <JJi»tu 
( Mytii's Ses ) ^- ^p-ij ( Marginal Sea ) ur+ty j*JS v»V 

yS-JPjjj-J U_*i- i q£W ^^*ji (> 1 — fat ot, 7j| tiJUWtj. 

^M?3 t Jules Verne ) ^ J^— *^ < < Tsiolkovaky) 
|( Ohemyshov} a^^^j ( { Galois ) ^*Uj < Korclev ) 
( Fetro Pevlovsky ) ^^i^jjiaj ( Kordaratiuk ) dl^jUi/^. 

-#- (.Eastern f ea ) ^^» j«ai o^ ^ s Cordillera Mts. 
„fr— J tf>1 "U_i^ i^U^, I^iu-A J) ^ i \->£ JL*. (ybj i Vj iJ1 
wUUfe^m «w« *i*iVi-(j { D'Membcrt Ma ") o^jlb ju- 

i ijj— *. ? . . . y« 4^ U jij— J T U^t. f U ( V Jptyjlftj/ix 



. obi-** 1 * 

* 
^ 5jj0» >1 * *ijj— <JiT jj jJUfj < 'ibSSU ii*-!^. ^ibJl *.** 

4j*j* Ui vJ>m ) *«. il r s j* j** 11 ^^ uu ^^ *** <^~ * -*"' ***** 

•U ;>s , \jp. j» jjju US' UUr ! -Uj»- ,>j^ j>-*3 o'j ^i^ < ***** 

*ji jjtr cojr okj 1 *— • o^-jt £*j ^ **^ ( oW <ye*tj* c-'y 

>£ ir 4kSi ^*^ i W^ j*> J.»»- a'-w^i U+li i >3U w* jf y-%- 
OjUjt UU . J flft*j*M ji lift*— *■» <5J*> C£ J-'j*' J"* 11 i> 

to! 41 1 U U ■«:,:. j J_SS« » 0«* < ottiL^sil C6-J*-" ^^ 

jJ> JU; oU * y-ffl *bf ^*-i U*a»-T SUUf *sJtf 1J1 U1 i U^J*> 

6U t juji' rj -Jt W «jii-i s jju jaw fjpJi airf ^Jir lit juibj 

I calj* j.Ui' JSfVl fjaJI jfj* J* V^* 1 :ai — ' i> C* u * Li ' J^-r* 
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t>.s ! u*jVl 5^ JMj J^ U * . &* J* >T yWj . , . ^j^. 

!l j*m j*> J' -^ ; ^ ai yAjW jr^r* J' v^ c^'j* j*> o* 

u^ j* u*j Uj . uyi ^ <.^ ..Uj < ^w *& ^ v \^ 

-,-uUlj A* e-ijlt rft ol» OjJ- 0*1* Oj*L* A) ) ^-»JU! JUtf >i_i 

t^jM (»_**»■ ^* -^ JaW A_**^ Ol ( 1* j*J < ( ♦ . 1> - 1A 

r r-/f? TjYY tsj^-? c^' <CLitJS " til* ( ^-^ *** *jt*V. j. .._>,.. ) 

Alt 05/ A^ * jJUJ JWoM c-J-^JI ,\j 1 **\ ^sca) ^ er- j 

JsiLJI tf l yAjm y-.ji iiUf ^ iSJS Jir «iliS" cu^—U 1 j+m 
o« i^ uiiii^r v j*X\ s^u t Dj^iSJI ^jii !ilj e *{ Mantel ) 

Oxides oiA^^ij x^sj-vi uiik* ^ /l> \^^ ji j^U^ 
ix_* u u _^juij . + „ ^_j,uiii ojuji a^-u. ^^vi g»t i^t 



!Uj*» )' ^jAjV 3-j*-tf a»j»UJri JUj^l'j^at itXiJ c J <t t ^-tJUt' 



Jau? <*j >j^ v^ ou < j*aij ^jVi ^jxur cftj' **^ uj 
i L-*+u ,jr ^jli ^^-Jii^ Ujbijjj i^-MJ j*-^ { ^Lii tj*j$ <-*^* 

jjjf j JU ^T <„,«,..■.«,,; IJLaj 1 jjijVl oOj'i **_/-> jbUuf ^j* ^j4^ j^Tl jfcSJI 
* * * £*£j1 4,-f j*» *IUj1 ^Li** t^Jlf UJj < <UjW jJ^aJ UUjs. *Ui1 ,j*jV1 
Ctf^l oUU JUj <J) u4^^ & liJoj U>*j OJL& ^Id* ^JJ** <*j*j d Ja-^ 
Jfj < U*J** jf^- Jj^ olwH ^-**j Cfr-j 5 ?^' u^* °^* £$r~ J' 6^ 
"^J 5 ^ Jj^ ^*4 J** 1 ' Ct^ 1 ****-* tf ^^ V^^ jc*^ ^^'^ C*i t ** ljt 
j^* tiJL>-\ 3 /*Jt-Ji dtt* 1 ^ ^^3 oL&U* t^ -4 *^ f^i ^ J^ *-*>^3 *J3-1 

^JUl jlf *JUJt \JU i^iJ^ * ^uUrfl ju^I Jj ^* ^^^z-* v ***^^ ^iJ^*^^ 

h u *oj^(l tj^**- <*J ^*^{ t$^ c^J^' o^ J* £ crr*J^ j*— -Jtll ) <™+ti 
1-JL.^tj UU ^AjW -^ji tS^ 1 ^* iil S-^V e^ J,, * t£^L^1 1 



- \M - 

u_^ij ^ju.; ^jVi ^Sji >a» r b u AiU ^ Ji * ^ ! ** * 
i v^j .-juji 1JL * t> >h *-*' **■** i/*-** *** je»fr ou < uaj 
. f aJ * . . . gUoi ^jlh otjis -*i a ; .iwfr„ * k*n »^u c-p J**JUj 

i Oj?J** l*^" **JU»J -ia-lj V*^ J**" <4*-'j* L*jjOj ^ t . ., n , r <*-jJ ^1 
jj\ JjkUrf yijV! Jj»- <?jjJ •>" o' a *--* J J -^j 9 **-* J-** J*-^' **•*—; 

J»*£* < a ..»,..,f.M -u y! Ji-JL^ JL'jLLti JJLjloJI jj^-il^ ^i^+-i J-djr^! 
Jjl4(fisi (asSU^ ;>H d *»-jji « *•*■* a- ^^ -^'j u^jW i** »■ 

UW ^jVl Jj^.^jAj *iU- •liUo JAaij ji-^U J*--: O' <-k»H o* 
.^UUI *-i_» J\ Ujjit oj J- J»j I J*J v^J 535 oLJUp- ^^15* 



Ujk* <**j c4»> *^Ll* Cftf^J * dj+^j * 4b-»jj j1J*Jtj ( JL*- 
t a^ j*j J;A*Ji *LAjJ1 <i^j ^ cuW- « jjiJlj >*>>b V^ 
C*LL-*1 ^ ^U ^jT ^y -tfJ*-jl i LJuo* 1.^,1 <^ U lilj 

Jfj i j>*Tft i JL+r i) ^rjlj^ <M cA * ^*-* ( -A-*^ tfi^j; *jW &1 *li** 

^-£*J1 j j* f abjr ( V^ /J*- -^V J **t— 4* ti y±* HAY **^ 
J*Ci < JULJ1 J iU Til* Jt s>VI J j*j ^Lrj iL* ?(v* Ji 

ImmII jU <Ja^ i -uTjS3 3u*_iiU ^L^J! *JU 4J ^*J 1JU L>Uw J: 
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^ >!V^o ijfjl— r *v*3 jJi-, i».t »jf »JL_» . yu,} fjjij ^j^ ^ 

U-*. * yj* J-** OjO. Hj\ c^ Xj7 V M yijVI ijf jjL Ae-U**. 

a*.'—* { y a^vi :.**4i ^iVjfi **.i_ ji_i.t a^i tfJ u,, 
. ai»* tt unr d* J&> t*i* -u-i y ti^u <-^jt». J \jj, Vj s«3 

i-*Hj* J ^ V^r **> < *rij» «*— ■* vi <i-'*jjur v ^ i^j. 

j^i« i^jt Oi^U ej adb jbj; . . . ViU .Ijl ^ AJr vi ! y* jV». 

Jit*. >iU! ijr ^£i\ *j-i ^ UL« U JjU*. Uj f <jl^ JiU <Tj i 

*-iJ j*B( ^ jsyi. .t^-aJI otfj ^s ^ j^ ^ j j^ t w , 
J**. ^ J4J31 ^ ^ij-yi t> ^ 1 <J» U&^j y^jJl ^ UT T 
ut.jUs.Vl ( U i^i J3U- .^jaiJl UjU... e U^I^ jujj ciUjSH 



-tfj^-- u j*^ gut — n ^uwi v^ tf i >y? £ uui oi tfUi ju>. 
Ail — n ^j^a} ^ ^s^ u V-* tfi - ( Albedo 3 jjl^u 

*—-'.>» oi : ojij^ « a^jjji i^siui ytfl- ^w ( -i^iL ^ f 

u^»- * ->jU« jl ^Sf iiU^j? ajjui Ui*V! cili vf*j«5 ot^juJl 
4 j^»i Jiw c^U ^j ii» . t^, jr .»u* a-,1^ jjjW j* u^a 
* o^Vi ^ . JJt uoi* jja\ , p ^ u^ eU-t ^^ ( ^^ ^^ 



— • w^ — 
&jfe -u.^-iii jxiij \sv,y *^J— »«ij * •*■**■.& ,*^£j .e — — i o* **f* fj* 

O-Jj . . 1 iiij jijl Jji Oj^c — 1 i**&J Oj./*-^ f^ ** *** * < — *jt» 
.4jjt».1 M-tfjtj ^ij f 1-JU* {^J3 £ ^J L^ V 1 ** fi (*+— **' j'jJ 11 -*?■*, 

.! 4ij<>. ^jU a^u* J*Ui».vi o* j^» o^ ( j*^ 1 v,-* 1 *- *^*-** 
.o~.u*n $i * %{>jH t*"^^ •'W fi-i_-u i ^AjV v*— *^- 3,J ' 

t0 i« dJlT ^K . . «, <u^l»- t^*_i «r*r*~ J . 1JL ~* J 5 " * **-**" t r ia *- Jl 
Jj». ^jU tiite ^ U* 4-JLW jl^l c-ftLks->l it — -«.laJ! objSL-JiJi 

, r 1JU5U Jjiil J_kiY o- 0^ UWj < f"*-M *»»• J Ojfc J>& U»- ^-***^ 

<JL^ ,., ^j™<sai oU~~pJ1 oUl*^., ( cfrSljj ) u- 5 *' *-— *'j 
.< ^jJi oUyj JU»J\ 5jJ^ ^ Lu5UJ <~*%X\ f^-uJVj . cjUU^VI 

(lermiiiat r> o*-** 5 ' - la:i * il 5 ^*^ c^s*-—i *i*s*-i * J-^b -»W^' 

jU li w. jfei , jt ia o/i a» * oS*i v «si **^** i-Uj ' j*%k *V^* 

. *W" fi» jlu «iiii oj^cuji <j^j . . * <j^n ^ o>> ^ (j?* 5 * 

i(J ft (jiJji ^ Ail e uijVl SJj»- ^-J^ Jwji- o» "Jjj4t _ o 



<J&Jnl jj Cft?* 1 ^ Oft 6 .**-"' <— s^ fc k .-^J ^y^JJI q! V? . .„ ^jV! 

t. -MU1 •jW J^- 'x^ •j'j*-" VjJ £*V *>* J oi> T ue*jr-! 
>-aJ1 Qt 3* ejbj 10* M OiUI <1J J5li Uul SjJS yiikyr L#i1 UT 

,j~+~ti} fjij'is jJM s-JW *jij»~ oi* 1 - i — * c^* * ♦ • '-^r; W*iU»tj 

OjUdl jtt 10* Jaj i j^#i\ o*J *J *tCt Jl *Olj»- ufcinUTj 
U*. 1 ""! **** *-* °*** J - *! ** — *J *-* "to* J-» a*0*— • <_0t i^jljsJI 

'-0* I *^* i-jL-aij ^^ ^j-ijVI SjljsJt ^ju JjU 4J1 yUw ( ^J^-JI 
jifcjj JU-D! j*J Lswjjtr Ji jaj £ j*il! *1ji^V *—- JJb £-*.jJ1 j* 
oUtiji! Ji& } J_JiM jWU. J Uj^- '*Jj~»A\ u**^-* • V>^JI 
>i)1 ijl^ ^iy jt jbiU <iSJ0f j.VS f b Uj . . . ( ctTW oUjij 
*Ut! O0»- Jij I (ji^Vt Jl» <«k*. j*j Ujjl. U^-JJ! Sjii J Uuf 

*jlj«J) «JJU _,**JJ jji^ cJU* 141 VI CUjw y iOftj < iLB VI »i'---T 

VttU oU UiT jji-att c-iU" LOj, I aju-j ,Juj VI t «Uit V UJf jl 

,C;1j -i>V j^SJI jii-B j*k_j ^1 ^Ij cftt^*" u**i U ( <l— »■ ^jlj*- 

i iSiWjiJi ob ^y¥S J V*.^1 *-** o^j ! i^U. V*>4"oj£_ 

^>*? as f v^pji .o* 4-iji v v**i jfft Ll*ji l^ijVi ]r--* j 

... *U*iW oLJ-jl 5jU« Jiftl ijteU <J! < IjiUj j*«J! Ijjj ^JU) 
3-jlitl f 1o*J1 ^ 3UJ 1JU . . , V-^jVI oiUV! <*^ 4. JjW ^j 

i j^Ja ^\ X^U- J Jijj V ^Ij Vi>J! j«a» j*!> c^ - v 

^V»! ( J;j' ) +~jh cftssuij v-^4 i^r/i./n PJi ^o» u 



■— tAA *— 
j**.T Uj-* *U* f-A*Li UJ^* Wjs* U J_-«j ^ . . ♦ 4-Sj^VI »J»Jit 

t> ^j**" a^j?" ouy tf-*»-i lt*j u-jp-j^— j^ <*y o* **w— 

*^» j j„ |i «i i j_ *i!1 u*-f* *■***" 0,ii * Uju* ^Oj I t^jS! bH uUI 

VjJb lj**-t 0*^ axJji ** Jt> IjVV <►** Vt^l) ! Vi 6 "- ■■>■» 

y^j -u* i^z* jUf v . yi'j**- *3jK> i^=> >y o* < - i ^* ^'ju ***^ 



<-t^i» <S"j». JL._£ #L_aui J Uj^_9k> Jj*- j^Jtf y*jVt oV — A 

ot .'jju» y* ,>> u t Ujj^w. jj»- si-u* »j^j c*»U3 wt t* 1 * e-*-* 15 

Ij*J Ji JJi* J\> j^H lijttsil jl Cft^jr- 1 .uj* ■**»•.* **^-> •* 
;>s^. JLJ r t-*H J *J ^kSJ JUul Jt cXj^ & I iJT *U — II J 

•L-., . w jgib *4*-j o» ^ jju* < »-u >ai *^j J^- 1 J^^ i*w 

^ yd! ii^jji "^ii « *jU4 V-^ ^^^^ a^^' J »U w! ^* 

tfji ^-fcJJl V-'j- J Cr-** 1 ^-* W*"-* * ( P* 11 Moon) b-4 c^i> 

<_>l^l J Uai aJI >JJ < ( Crwent ) f-u j**** ojft ^-"^ 
ot „» ij« io*3 < ^s*it W *Uj o^vi J -01 ^*j u— ^ l vj> 



-ays t ^*i\ S-* 5 " ^j 1 -* o' £ Vj^jH ^tsc^vt *-~-ki ^^ < u .„ ,*n 

* u#u* yj »j4fer .y 

^ u^-ji jjus ^i-w uu; o-jt i_^u j^» j*^su uui6 „ ^ 
juj ojyi c »* ijza t wis" WJ»ii ji Ui* yt»- t>M *VAii <^l. 

^.j -•?! U*jj-V f. 1 -^^' *^ "^^i L *" u ^ ! -r 3 "' ^J^ "**•* ( ^*^* - ^J** 
4 f a^Ji .ii* «5._>* Vj* ^t { Umir Eclipse) >ni J 

^Jtt <J £** tff-U* tiJ jit ^ <■ tjJ* j«Jl J*=Sg L.JU& VI U^wiJl 

•u jjuLdi s-i_» ! db y . jju jr j, n ij*uui jjSStf y tiL*u 

j-UkJU vJj — U! 'j* 114 ^j*^ - 1 * * Jj^ »j*Uij -i^Jjj *JV "^*Wj 
l-J U! jgt , UUJ ^jKl Jju ^>— 4> U51j j-Jiil jlx. ctf \M 

>#>* jl Jt' 1-t* j- **l j^ll W j*i 4lj> ijsi J5U. ^ VI 
IjbSO I ij>It 10* ^kXt >H1 ^ 1 f j>Ui ,;,, ^^J^ . Jim Sd* 

-u* £iry U-u* _ ^jaJ? yijVI ^JiUJ ^U — II oULkJ! j" .ly U j*j 



J\j tM t <*" <?# ujb ^j^ ^ij. j^ii ir U4 _ i . 
>-?t 4^jii j^jj jsji ui ui t a;u j ujij ^jVi iSj^ c jjai 
^1 jmII jfi^ yi^yi j-u; u^j i jyu» ^u ^^yi ^_ ^ <ju 

*^ t ^j* ^^! OiUJl <il>. ,> Ui^if j^^ ^^ | ^^ 



1JL-* c>1 ±1, 1 <*'W *~? ajUiji'Vj-* ^Wi *H~ o**^ uAj* 
... ilj-J1 <aUW- >U— Jfc-j V5to f j^J *"*■ ckj « »U— Ji j j4M1 
«U V ..« c^U- ^Ufj; *^ ffi"^ t^-" 1 u^ J-^Ji Ojj£»Jl ^ 
, \j^A u Wi-aJ JM*Ji v—^ i-r^ 1 ^*^* -»*' — * **!> <-4*jt 

V*=~i - U J^p ... ; ...n tJL#S j*i» 1-ii Wjlj « Ojlji U4I . . . 4JU—i 
M,,. A iU v^j* OiV u*fcfl fcj* L - *^ J * * * f U ^" U "^ CV-H 
»JUbL-AiU 1j»~*=*) j— *»>j u*jW Ctt ^J ^^T f**^ **^-&Il 

j»* u**.j**- o*^ ^J 5 " j* 311 jU * - 

(^jSH j4-AH) u*-" Vi ^ ^»UdV* 5jsl _ 
tV^/J^T)**'^/^ UV #1 j^-VU^ jJ« *»j- J*- j*- - 

*.u*/j»- rtv. ( ^^Uj> ) u^-^^ 11 J j*j -^f 1 ^*-^ — 
4*L-/je* tn. &*** J •»*-» j*^ 1 ^^ *~ 

i 0*J^ oW ' **J- *>" .jtU - ) ls*W/Je* !-»» 

5U *X\o. tfj^-AjVl r UiUl JWI j5> -i-i** - 

jL ^ . . . ( Sj^tJii^ Ji— t ) ^AjV J JSiJl jf^* J*^ - 

ill, tTe^^ J*^* J*> ^ J^' y^-^..- 

( ^ ) j>j^ *-iiU. a- oil j^ V"^*-^ 1 ^-^M 1 - 

• jit. c^J^ 1 ^■^t J1 J XV >*" J * i ^ 1 " 

jj U tfj* ** L * /^ lt*jW ,> ^* e^- *>* ^>- U — 

^.WJl ^U^llt J»tU " j*^^ t^" Sjt -^" ^"^ ~ 

^^.uJi "^U-» -i»tiV - * 



Asteroids, Planetoids or minor Planets 
Asteroids »r planetoids 

Olj « u^ J1 tfl Ji It J! jl-il' J. Uj i Jus J1 tf 1 JW 



.l4^0Si 4j (^liSJ ^01* Js**Ji <«*-i ^IJj j*^!1 Ji ^*-* tfJlllj £ *;* 

I ^jiaII aj f.jn 1JU Sjfcf J** 

■raji«^ j,,,t,v ^» 3 Jj*^i JU^uti f w-J(r Ujll, ^»^ cj*-«»^ 



- )\r - 
* j/s\ j — -i» J tt-u ^bi J\j I liUL-a^ oiju^ oui j\ 

i <_-J1jS31 (J! *»i*U* U^j-u UJiiii 5^ *tj*4 l|^i (JL^ U U1 3 

^ijiu fj, Sii <-ju <.jU oijj* '*jj-* j ^jVi i> L* o*J Uij; 

♦ ^ ■ -n (.uwi 

■oi JJIlj c Meteors ) s-*-£tt.» ( Asteroids ) oU — ^i\ 

^js&'^JUl ^ .as ^jUJI jLiil iu^- ^ tlL VS ^ u ( Comets) 
-**! : Jj*y * f Otio tichraict ^V- 1 jO 1 *><* ) v 51 /" <^ 

I ki\ JjSi3 t ^iiUjJl s-njflt **l»i* J to JiS JU oLiJ oLUil cM 

VTijflb a-ijiil ^TijCil cftt J -W1 -*— -^ J tf 1 i tfjaJllj 

ji-T u-^j * ( Adonis ^^h Amour jj*t j V*jW <-Jij£il 

?J » „ ( Hidalgo j^-V J^ 1 ••Jt**^* u-fljSSl JU*j Ji\ ju** 

... JU.V! oil, J! J— it ^ Jit ^ oU^cJl jl kit cj 1j^j" 

JMetreotic ) V^ 1 v*-^ Ui^ur 11 ^ ^ Sjri—11 Jlj*m UT 
<* 4-tU-ill fl-jj-Vlj oU^jlM Oji—* LIT «Ul £Li V 3 ( Bodies 

VW u«^ S*J^^ ^iiS^J U»j\--* giJjSi j^jV! ^j*J1 UXJJU 

•ijL* OL_JLji U t ka^Jj l4aJst__— f ^Is j"" -t <x^»u» OUj— jj "IfjUi* 

— { Meteorites ) JjiJi> We — * ^ t** ' VjSS^ ft-*-Y) *JW 

•-.--^J Ci-^' *>* *«-*^ < ^ t "^' * t^i=^» CxA^f -c^^ C -» |J ' c^J S^"j^' 
( Ml>~- -ITf) 



- \\t — 

Planetodial ) <?&j& :uuil * ^jj- 1 ' u»j tf-r-^j &J>* cee 
Ji 4s>- >«Vj * »ij* ••** .y jU d*^ ^ C^* 1 -^ *■» c circle 

i-i.^ t~?i£M 4* jr ce Wflji-i- J*ii-t ^u--i ua*! oj-jSjii 

i*! : **>; J Jji { Otto Schmedit > <^J^ fj J-* 1 U-*- 
* jUM Jfi\ jlu\\\»>- oV 1 1j*-V» t.j~ t J- VI J 1j»1 JZ ^ 

J. Ujfi iii»t"t>n ^* ( a, .,t,n ;Uj*»n .»ij* 1 ^ ^^ «=" > 

^H t>^J^ W^> pil—* ^ 1 -> ( ( 1 J* JlJ ** J** * S -^ 1 oi *^^ 1 

a> ~o* u-* 1 '' Jj — ^ * * * < Mettors ) v*-^ 1 oi.A> < Sros i 
iL * aJWiJI ^-us/v lJb- JJ> *J* tff *«**>" WW oU ^ 

ji uLaJl -ai-ui oi * ' — ' J j-** ( Kuiper ) j-/ o* p*j 

\jgj- \ M * u^lt WjU-tl ol - **<«« ot-fcbjH obL-~ Uj ^> 
^ . , . 1_1*.A» S^il; W^ 3i-=i U t-U. l-SUJl OUL^VI J: 
,^-iJi o* JjV fjtll ^V a ff ^^ ^ *-*ti^ o* < 3li* <sU.i ^ 
fc Ut-.l it t ( \A. t/1/1 } ^* ft-^ 1 *J — ai J J -» v r 1 ^ ^ 
jto-^ * ^u jvk.1 t^sui ^ ( Father Piaszi ) ^J^ v^" 1 
j v ^- t »n ^ tsa 5u^3 tjA «u— ,> { Ceres ) ji.^ c&~ 
as otf ob * ( Bcde's I.aw ) jj. oj^U *> L^i c$OJl ^Jjll u-ii 

^k u*f f u ( W. Olbers ) J^j' tyV_W ,^U» ^^3 

^ij j ujl^ Jj*jui ^ Uj3 ojcSOiJi rfj=»^ 4 ( P alias ) jVU 

j* U.£ f L» j^T^mi y^i j*j ( K. L- Herding J tfjji» 
m a\ *sj>3 ^^ « j^Jji t^k^i oljjj-Uj * { Juno ) Jjft 

x^s *rS jsai ijl* tuj L ^- i Jiy v^ : JUj t j?u\ v^/ k«i « 
Vesta ) u—i t> ti ^ 1 *— ^ £. U » :L "' , ^-^ : '^- ,i ^ L * ,ijl -** 



- \\* 




: 4^ijf ~~ <4^J J *-j jf ^Lk*i 





^t ^4* 



- m ~ 

*! ZJ\r It- TA a* ^iif s ^ *dU J« *> dLtsSi ^ ♦ „ 1 A.Y r U 

. r U J1j»-jXj*J1 J : > ■■ '» <%J^ cJtfcjl Uju* g_ijT J£_i, OjUjI 
J-ft^» L«gl» jM i t . . . o* jtfl Wi- U li jj** jw^l ^ U \T 
1X_js f { Minor Planets ) * Js i~ a i\ ^jsai ^i ( Herschel 
Jij» V { W.Baade ^Jb jcun >; j > ^i t.j... ji <iu»yii 

Si * 

^ ' — «1 Li i flffW ** •) U> fli. LSI* ^jux ydl i j*i\JL* 

SiL**-* J*U* } %J£i* *A-*-j \j\ <*S™i ^^.fc-jLlI ^ IjUu Oj*j jIju 

Olj Xi ofr! c — *' J 3 * *^ lju J * **-> U J u-i.tn Jj *■ U.1531 



^ — Ujtl t> mt fU { Keinmnth ) *&j — ^ J, 

-— <^31 j*ju Jib UjIjl* uL-iiS* a**eJ Jjt cJtfj i { Apollo ) 

\\i* r u rfji-t s^» 4ijj 0&1 jjj * Usui mt fU Ansoure jj*f 
■-U1 Jws-j^ * u&j$ o* Jc* Ojc^ ***i t^* j*j C Adonis ) ^j-^^jI 

Vjit j j* 3 JUji V <*>^; u^J^ c^ ^-e^ Vj**i uS*^ 1 t Hermes ) 

. SUJ .nil 

<^yiL j»j t ol^- *ja ju*^ Uf <5jJU *jlu* *«*^j ( Icarus) 



- nv- 



oL-Ul (f- U.U* JU j* V f1j»-V1 *JU tiJlf Ui»j 4if JfeOttl ^ 

< tJ_* ^ jSf 1 i=objJ LJj ! l&SJ oU**J 4i.4». j >1 oL*-*. 3 



#* ?_*ijl jut i y^ ctj&\ jyt ( &. Barnard ) a.ibjL 

U-jj { Pallss T jVLy ( Ceres ) Jtjr-' u* f'-r-r^ 'J — * 

: yji di j»^3i t> u.»tiu1 <,*«•».» i t Juno ) yj*** ( Vesta ) 

»JLj» oIjjjO; cJlf 3 i yL* )T. 3 ^ T*. j JW- 1 r»* *$?* (A* 
« ( Vest*" ) ti-J 1ju U*4. < n.. f bJJUJ UW «Jj ^ .il^Y* 
jy. ^ iJi* aUt jujmJ Jtyyjil! ji.*-*^ 1 "Jj 1 * t ^-» i ' ■»" ■■■■* U-u*> 

y_J ( fl^YI *JL«I a, ■ , rlU ( >3 ) a*!f r 1-L^L- 1 o1 : U*»J1 

. ( Juno ^j>- Ji* } jJ«J "r^ 1 -* 



Jj^ lUtf ijj^ jj^ tf jui { Vesta ) L±_J „)» dtt j<]b U j*-ij1j 
,>. T U ,3* J-Jt <pUi31 X»-jJ o 1 If * Si « Jij T* j oUU* * Jf «j>»* 

. { Pallas > j^.," { Oeres ) &*-* & Jr juilt ifi j-i vr- 1 *' 
jtfJ* j»i JsC-i» JAiUl £>0! Vli> £ Eros ) ^jjA *»t-^l -^r ; - r J• 



- 1\A- 
-u^i V jjAjW a* Ojii L-jj* ^ * <aU >T J tA\A r U t Witt ) Oj 

^1 <> oU^Ul •o* o^juJS cfl. N. Russell ) J— j ^ 

^tjM Oljj-Al! i^^ 3 — •* cjt^ Js** ^i^ 31 *^ ^j^-*si *1jIju * l^rijt™* J 
^ V^^l s jSi < f^j 8 ?^ *■** u^*i ^^ j**1 ***j *■** * ^V-* 2 -r** 



Meteors k Meteorites 4jUI c-^ilt : Lit? 
^y*** <ju jji #* Hux* <jf ^3 Meteor vW-* £**- * i^ -i it 

j*h**li ^-MMj^i ***j* fW- 3 ^ J-* «*—*■'* u**^-* cr'Ji a! ' u-*U fHf* 
AJ^ htikJb L+U -Mj^ JtiU-JJj * r f\J3\ cd ?$4S * J^'j *bJ*J\j 

•glL** #& 44Lu Jlj o!j*J 3 \j*p» l*oL«7 jUT ar Jj W-J* L§ia* ^jifcj 

L~#j Jj»*ir iiSU i*^ J ( ^ajvi j»J ) ^i-ur s^Vl UO^J J u*j 

^ OlU -cJ Jl^ti jjUiil p ,^H J^*. JUL#HT 4. t rU «***^u iy 
-4*Ikfjl ^j^l ^ i^if Uii- U^ iJittlU 4fUCt^» S*^ Vi 01 <^^ 

-J 'oJiJ* Jjs' 'J? 1 * J * ija *- L-*^ * * — ^j*^ 'j tfT ^j^H £ ***^J* 

.<*o*. Jr^j ,,u*n ^u. ( f ji ex.. u>* > vqym ; ^ 1 otvyi 

j4jJ l * * * c^ J*i ^ ^JW^' **^* c* hj~* 0*4$ S-^^I ^ O^ * *UiiJ! 

.-. *u*li» JUjjJ uL**^^ J£l O^ Oj^**^** ^jj^ jj*** cMjJ* IjJii ^j>*UJ1 ^1 
^a^U^J oWj _ ^ Y* * # ^^ jifl Sj^hII Cfr*tb o^^i *j' lf ^ (^' £* 

£ 3A|J1 Wj5 ^^ift J^i jjr^ tffiW^ t>^^ iu-4*iJl Jjs-^ o^ i ****** 

*laito..» H ^ Lilt; 1,yjt jJ— »f £ y^* ^jLsJS ^jUI j ^bLJl 5 *J*L»1 *X>J Ct^ 

^O^iJ JL.J jj^t *JLjb ^t ^Vj * * * JJ* lW^*^ -J^*'^ <^J-t*> L«JU« 



X.. - 




-ji i ti jj»V j 




u^VS J» Vj^ -^ 



l/j—JI .j— ^fc ft JS j1 jJj~Jb u*J^" t^* UjljJti — -! -t — ** I. ■ „ .,«.,«■■,■,»; 

*u^l uuj'j V*j^- ^-i 11 w*j ^ — ; cr 15 is** Meteorites 

)tl. t£j~» ^?A ft* tj^»* jl*»>.V! #«U ^ j±ju ^ , ♦. j*?**^ 1 j*" 

O' VI ( ^j— *. ^ J£-i* SO* D tf al* j>J1 Jj=» dUj-U! J l*3>- 
Jj U4X4U ^ 4iuj criJj*. u*L^i Jktf yijW c*V <■ U&j>- J *J*#. 

U-.1 &U 4LL.J t ^.^ijl ,0* jfo 0$ & J^ r-J J1 JJr s !> . LJjV 

,• <=* tfU « — « s* t^ fij 1 *>^" <*^. Jija v lu i T ^i\ i . 

'• w-j*- J *»j»j-tj J»*i*j Jiy V *U — w-JI L ^JL-i 1 VI U* Ll-UT^ 

-t^j- ^ v u^t ^ . . . ,^ s ^^ Jj(11 u ^ ib r^^ji. 

( Asteroids ^, ^ „* ^ ot JjJj5 ^ ^^^ ^ 
M«J JjjJU . c^iii .0. as., < ( pjanetoids ) otXjai tf |, 

v^ .^ .j. oU ,^ ^ { ^ (jQ1 ^ ^ ^ } 

a U^ «* ui u « ^vt oW ^ ^ JST^ J£i 



— , T 4 X — 
-Vj% ,U ^1 v^j*^ u^i^J * i*jy~> Js» u*-t^ obj-» *>- • V* 

.i>i«*» UjJ** JVfc V b«£*j~« J-l« O^ U* t*J * * ♦ Vj^ U^j- 1 t 
-«4iS ttl jji V Ul * < *jjUN oUjiiil 'ijt^ <-ibw1 JjW JIj? V V' 

jb*jJ1 ^J»5 ,^ ^s*. **J»>i* U=tJ^ (^*i * *i->^ *jf Jr&^ *tf*iJ V^lJ 

^u^s o^jUij* o^ Vi ... Jaii~n Jj~n („—»*» J«^w- 1 \ji* J**- ui 

.jjJ1 ^ *jpk*» ^Aij? JSLi ^ift W-/""" c r^- jM '' : i ( j*— *J1 *tu»« iUj *jj-» 
^^ «jU ^juj „», W*l»- iljUJI 4f jsi tf JUt ^jsll J.JU1 JSLu 

. u Aaim..i PtjikUj **»*y '-* s *'i3 Wmj^ ^xi ' V*J^ 

u-tr JUi t J-. «. gu^i ,>.> ^Vb j^ii <sf»i\ aiiiii o' 

<i^ < jU^ £—.7 *JU&1 •JL-ft t JiL-in \X~* £jUJ V-jJIj 1-U- 

-t.- -j u < JPj^ ^J* 1 " r-^ J -»*" °& )Ji l ^ J — " °^->* 

iC .k- J1 jij^Jl J-w L.JU* <«—* t-i^ j * . - J.JL-41 ^jU-. il ^^—n 

.U-iUill *-^UU r,, ? :...« Lj>x JW-1 i^r^* fc^J 1 l> J*J ^-w^ 1 t> 
«*s»j- v 1 *-^! Jiiii - u*jS o* ^^ ^^ Jb >. i^-" 1 ™ ** J 14 " tiiU3, 

■•jjt-^1 Jljl" c^ »lJ^-. iiJj S^rii DjS^ ^^r-w ^-L-^Jj J^J W« 

^ %4»a. *j^™-ai^ iSLM ,jUjP. *5^ii *V^ J»jr*- J yT c* '* J,,i, — 

jpj tjj** *»* j»j »!>-!» J u*ti^ J-*^ l J^* *-*w u» r u1rt 

; J^ >. UJlj^i ^ dUjU f ^JUJI ^j^/J »J3Aii f"* 1 *-^ L, - Llj * J-^' 



- t.r 



: 14*1 c * ^>j v — o^uiatl u^h J" d - f ,*Jt l/^ o*j* 



^-1 * tjL»w ( j**jlt ^ISL-* ) q\ I Jj *J jjfr.w.jlb iJUiUI V**^i 

( ^ oU J*}* ijjji -U * t * VLJ- Jljj V Uj jj c ****>■ *-i* *>tf Ui^ 

i*j»ii*J1 * T *#^Hj ^L-J-uil w+JJl <l* ^jSr < j—^ '-r^j*' f J * *^ 

4JI2JI *- — dl £— ijj, ! ££*>dt ^i JL— jit *- r » » lH,» ( <&k— Jl ) 

: V^jV? jJjl«jlJI <OUJ! ^jiVt s*^y 



• ■ * 




t 




V* 






• + * * * # # * * * + * /A^ wt*J | 

^^1. * 


TV* 




*** 


* * * 



?*£ _ 











U**l iljj 



T.o 




^LAill Jljj i-4-%- V_* j^ V-U* «=*•£» »t— i ^^J 

: jus j^» „u ( u jUj.1 - jiji ) jJ» ,*• 

Ik H 

ilj^ui <jjuii cstL^ijoit c^iij . ••>.*»- j« Urt m t 5>>i; aj^f ***jt» 

Combined ) VV?? • A ^ » L -i t u*» tS.r*' S -> J ^ **„>— h v*-^ 1 
*;? j isM & q& c£ ■*-* « J^ 1 oij» cr* Z AjV a- 4 < water 

o* y^iiJ . . . jijLiJi j WW 1 -^^ * L -l 1 (> tf j=*J o^U jjp-j V 

SjsJtS (^jSOr uijjJi jj-ij cus»J cJjS> I — j*1 U — » Lf*** U***^ ' u*J^' 
ijjmJ J*tjai «— *U.S-*lj *ji^* *-*Jj^ ^^r^ ^J^ ^— *iJ til £ u*jW 

4jAj * u^jVI *1j«i UJlIiH ^ lt^Jj <*^*; c^iuj g^j^J Jj * ~*j?S 

CUUij ^ **AilS; U-4>V I OoU J*U*j CU lMW J Uj^ ^ ^JLk-aJ Uou 
<m-1^* WU3I OLaj JjJ 1 * * * U-U; ^*- t ^J*J ^*J V^^ tl 

4 Cfc*!j* ojL* (^ ^ a *- 1 — * *^y ^-r*^ ^^ ( ^^ J 1 ^* t *A 
&* £^jJjjA\j L pi$L t *J\ fjJl (J W-^3^ (J ^i^Uj! SJikJUj JluLmJ L»3 



v.n 



MMttMUm 



»*» 









****** -*s. u * 



Va 






'''tV^lV^ftu V 



ij J..., .» 1 jj (A-* 0>- J , *S>-^ 









■.^* V V*V*X" 






1/ 






IVY 



... iju-. jijw o*l^ ijjuj5 * ojm-Ji ^e*b * r*<3 *\« r u- 

U^ <J* c-ibU jilt y* 3 £ <*jj£\ <**&] Jjbw ( i^^VI ^*J1 j! ) 

t iJjUJlj vh^' r 1 * 1 *J J ^ cW V^3^ ^rr* 7 ^ 1JL * * j*^' f— *>- 
1Y^ fU W^» -^b tj^ *r* ^.u* * s i ,a i ^^ * ^^j UJj l#^» ^ 

i f jLJI V. jtf1 J* J- 1 * j S >> U1 *{>— il V-*^' ^JVJ! ;u ^* i 
. <i^l>* ^> { ty^ii^ } ^jjit ^JL^Jl f Uj ( WVt fU Sj — *>i : 

IX^il Vj^T t^J^* i5"*^' <i *M* j^* t J^ab Jb-i»- ) <JJUU iU^^ill 
ii^^j *Lll! „Wa,.j ^juj^ jJj^ J>L*jp» y-Ju+JL* tj Jt>-^yuj S-L* * 1^*^ (»1* 

Cft* WUj' C'* 1 -^ cS^-^' J^*^' <?^ «- ^^ ji* UjUa ^ Uiwt *j1j»fcj' 
1 ^^cm^- 3*1 jfj^* ^5^* uf-^*-* ) S x**t" <l*iU**J XiiijJl 4J^S w^i ^!j;J : 



t.A _ 




^Hjt s jUt d tfxi Jij*-** 1 *> j^ *Uh 



•^ 'ill 











j ..v.; ,- u .-ju- J 1 *■*-* l s >jJiK Jjrt ^z '-'j*- ^«* ojt 




• * * 




t* Vi * iiL-J! 5 j**Jt ^ Ji! l*i^j (-1^* oo 3 \*J** Jj*"' 5 y^^ 

jjj^jt L ^ y j-ijon ^ij j (jjji j+*i\ <j* j* . 0*^4 r^ 1 



i Uil^b. _ u f 1 



- tu - 




n*v ~ u^j u j^» v**** 




x\\ 




\A*\} «*«^ W"^* u"* V*'^ ij-'^^J^* 4J-U 



SSb 



h\ -*• 



**fcS 






t 



1 



1 

1 


* 


t 

1 


i 

t 




Vgf V 




> 


1 

1 * 




* 


1 * 


** ■**■ <m 





i -"MY) 1 



^lu uX* S^j^ 






Comets oUaU : \tX 

i U«, jU^V oUJi-3 jj> jJU l*!! ojx^ 1 ****** *** i$^ f^ f 
.!>' * J JtJ* 1 » : *-*- < Louis tne pious ) ^j-H ^LjS JU 
ca^jjU o^^l ju^j c e ffUJt dill jj& ^JL* i_JJUl ^j^b #1 tj^t 

^Uil 4^tf Jit * • . fjVjiJi <— JjJ {fc4^* ,£7^ J*J* -^ja— *j ^j£- cr*^ 



t**. 



ij+J 4il* 6j*-Jj t u^vJLaSI JSLa <^Jj «iSL£ o* * Ito^ ^U v^-^ 1 i$U 
* t^JLtl U*Vj ftjL^ul cjIb-^ LlgV £ Oj^^^JlT UUf i^^maj 

Jjio IJL^i i L^ju LiJb* o(A oljlJU iiJJL c^-^ fi IJXi ^* + u^J** 

^jAjV >^J v^^' s ^Ji E* Ha»'oy ( J^ JJj^i j Lu Al < WoA 

wj^iji ) (fr'^f *»■■»■ Jkiu -u-j v oijU* ti Jj*^ *-* t^j^ olj-Ui ^ 

£*j* UjL-j^j U— *3j J ^aii^iJ iJUJb I4***i Uji S^J' oUt — • ^j^^JJl 
ajUi y.suu * ca™^ 1 cr - Oft^ 1 ^^ J-"** ^J 1 * ^^ 3.1*^41 otjUH 



^ JljlV ct^* ^^^ 3* ^J 1 J u*S -*-V tr" <-*^3 OLUH 

iU^t <JUJ* M^ tfj^* *K* J 1 <*^?^ ^j** ^1 cAJ-Ut 
^l^Jl J^ >ll ^A-Jt cAjU* c-Juj c ^Jl^at ^ UjJLJJI Uija 

ur ^ — - r\ ^^ i UijKi ; oi>l*. i. «_ t cat c^'j^ u -^ 
Jj^ W^-> J 3jiz-~j L|iu *^-*Ji ts>^ l*' * (J^* s- 3 - 1 ^ *■«■* <i 

*£jjklil\ ajOjL U yw ^^ ^^j * + ' C£— J' CffJ^* W^J *»J^T ^ « ,>..^, fJ t 
^* ajijl* <^*^W iU~-Vt ( Frod Hoyfp ) Jj_j* Jji Jji 

* JUJi ja-JI i oLi-HI *J — * Cf^J* *J u^t-iM 3* Jbl ^1j jUjJ! 1 

*..^3*LU1 ol^lo™^ J u ■»»■>■ ? .» j — »J t iajLli * -^J^' *i ^*L- J*W' 

ill— t y>j Jiii^ J.i*i^ * *L*JJ1 J tfjWl j+J1 ^J\ #j£ U VjSf 

C jaw <iU£}) ^ JULsdl »\j>$ g ^a7 Ujli* VI <Jj^ U1j>-1 j^-flJ V 

uiW-^^ jljjll jU 1<JL* ^ju ^pjVI ^ Uo_u^ ( [ oL-JJUb <JiU 
* - * *\* - Mill ^(^a) 



*-* qb <IL-»i-V J ^ftJsM Ui«J lAJLs- ajSa i^l c£*i ^ "^^J OU-™*J1 

f .'wcJl ^Oi. *JJL>. I^UUjt ( xJ^JI 1-U ^ ^JJUI ^Ui a t> ^IjJl 
<itl» ji 4^j^iJi yiyi jjj^, ^^.^^ ^jji ( ^l^ji ,-, 1^ ' r ^. 



m - 



iMj»jf v»"Jil 







- tu - 




j^W*J^ *{$*** Up*4-JU1 £* AjL^sU Ja~*j jc™"* V*^' 






s£ 




f 



jfttajjA <£jl Wf } &j+~ai\ *&£& Uakii* iJuUlj E^' tSj^ t-JL^ 

oU* *o* ^1 jVs-Vl ^ olLt ijuv ^ a^ki £»jU^ !■*■» ( ( Dubyag:o 
J>Jii> * obp W £>UJM cA i JJ* J-^* ^^ *** ^ l JL-V* 
£ 1^14 oiir L|JV & LIU olJJLll ^LKr oljj<All **k* o' * o^jIjUK 

jl+4~j\ i^uji *j*J* ^ - ( ^yi ji s *y^ > will v^ oi < <*Ui 

0^ U <«-*! ^J^ ^^ ^J«j ! i-u^ai <JljU ajsU^iii i Jkill 4iJ41 
jUll Jftf^ cAjUJl 3lU j a* Jii ** OjSC^ ol <^ H* < W^JJU 

oV . . • OjU *bj m j* u »bj« u* oi oi^j * * * ! **>» W* J**" 

S.5U JU^LJ i*j^ OjIjJI 4 ^4,^1 ^Jl <FJyt JjUjt* «>bj1 Uif yJJUV 
JULs^J gJ>-^; crt>^ ^/o' «i-J* Vj I JiJlllj SuliJUl Jib iljJV 

k-UU J*oj ^) JJ <i1 ojljij * CJ-iitf ^ J dtt" t^ii! OLJJUl Wtt 
£*Jt «-*» ^j* f-* * **£& Jl £.V^ 1 J jl'^Ulj *UiiVl <^^- Jl- 

ink * cft-™^ J» ( Biella ) iWi ^^ f*-*l o^ WH ^u *au*. u. 

^ua. ^o^ „Ufi ^^* < uvr fU jjji ^tv j ^ * uno 
3*J»s; >1ji *. . 1 ? Oieating ^ws jt aJ^t ji iUJi ^ j»l-sJ 

L^|i^ iSj^^ <i 4iJ JjJftJ ££»* j tl , JL**^ J-*-*1 O^ CiUJJLaj u^#^tj 

\*jfi\j oUJii Ja ijuii oujuii st»^fcj\ ^3^1 oi tf>-i J****** 

U^-afjJ j i#jL-U CiLfj^j Ojsj£! -u— ft (jitfj ^L4tj ( >iLuJl )* 



^V t oj=J - tr-^W - <>J - tf>-iU ) S-***J1 4^^ u*' 1 *^' 
^ : 5U J^r U> oti I — . ju*j *Jb« i wJJttl J(i ^i UljI u!j 

ur i jjMi f .u» ^i yj^i ^ijou uji s^Livi jjuji a. , , ,.r.n j 

*_BU otjU ^ cUj&j ^jj ^JOl! ^iji D v < { Jje-J>» Us^-i 

_ EJ hJi ^ a^jUJl oUJJt >^; ol -Uj « 4.yj» JA.U ^jU JJU j- 
5 j* j U* ijLJl rfj ill Ji*j^ „ OLU! J| l^o; S 3 L— M tf ^Ul r £zi 

• ( Fyotr Lebeniev) "-io-j j^> uj* .Jj.j^xH < jj-iij j*i^j) 
Ui^** i uu-i VU — • «i J«^7 oujui j y _i ^^ jji t^r u^ 
*ii I* i ^*^n ^ uc\ r u ( Burnham ) r W^ vJJ* v^l- 

oLiJii jt i ,,>- o_j ijjy otj ^ t . . u-ut ^j, J _^ y L ^ nj| 
f^' ^ f- »-*• «^ < U ^ J! -u ^o jr ,t tf ii ^t. 



*.)L*J] *>**JU) t 



«_-XU ol—bj 



Flares an! sub spots' 
Ourota 



irtl 

; Flares : V-**i31 ol»a» 

U^lt VI t Jji\ OL*- OU^y ^y- U»- fkdlj t^ ^1 ^j ^tlUtt 

oLjtefrtXH «JLa J5-4V wU-wl ^ £ ¥jl J*t 2* \ U*J ^ ^ 

I ? ^M,l,tr|| Otfljjitt j! 

t j^ ^i ji u^i^ jit* ( jju^ >uj tj**^ qu e*'^ ^ 




i^** 3*^**** i\ * * * u —±i\ & ^i-^t Vj^t ^V^i 

irfU uj2 L^ttj j+iix ^sJ! 3*4*11 £*J1 * Li* *JUS3t ^ j^SII 

L^fc SjjjJI^ ! *^jUl ^WLj u*~*y IJLt I £**i-*^ * J( * j^ ^**^ ojft 
Jtpt ( j,-- r -*ii i_ii531 *f*»*J* ) a^i^o- ,t11 £**JS *>*** of U*'jC o^*i ^ 

* V>i- 4-JI ^SJ Li iji i ^UwVb 

u »— j ^iJl % a^UjII LJijJl ii^UJl oU^liJI *jf^* ^ ^*UxJ 
^JS yill 3,, , ,*„ll *UxiJ! ^i-. J*Jj I Jj^ 1 ^r*?- ^**^ T J J'j* * 

f ^Lif (>i^ -u*^ *Ui* o' * ^-*l' i ^ iKJ ' r^ il ^ ! ^^^ — rf d 1 ** 
wU! r* Uj-ri j_i*i ois* ... smut oi^l^vi s*-i — ^* jjo^j 

J* J^ii v ,a * O f J^i ; 'j^* jtf *JVT 1 1 U>-^t jtSj ; ^ ^U 

! ^ui jiJT iw^Jf ^ , + ^ Lft^JaJ 



_ tu — 

, * ^jVI L ;b i»-t — . Jtjul 5 — «^ cSj' — i V tf 1 ) ^iy s jt* &? 

,JL-*i ^ju u -v- giiy i— *1N o* JUiU* db>U Uytt*j ^ ^*t^u U*t»- 

jjua * t . » . j*^U <y-^ ce wuai u*-t ) * jjjj jt j^ a<w Li. 

! X~-jV» 0^_-«jJt Sj+a-1 <*^j? J JbWj « ***** 5UCI—3W1 C>Ujll 
c^J&2~>\ \±-4 * »UUH Oil».j Jt jJb olj L-|i1 ( Ui* j^l WJ>. 

i*jijj jJU^j *-SL-y cijJW i**^-* U-*ii ^sfij-V jM ouj>. 
ouvoi'sn »i* j^j * ^ijin jJ*- ^ '•*>■ i«*o* )ji — * ■ X ^ J a' 

„*! ^ tfJUl 4 tfj^ll U}U» JlkJ J oLe^ t^J 1 VJ-*^ tA^* 

iuU\ uui ujwi - jjL~.jj>y\ *a*jL. j a~6 i^k^i Uy* '■ ■ : ■ 7 : 
\n«*\ ^ij-j vr j <io^ u t ui ji±- vy'j £ c^>- tJ>* J, j«-ti* 

Itit gij Uj i <;«friUl u ,»*^ * .]1 ^l_J1 ^j*i_jj) i 3, j < „ . S o'ljbjfcij^ (^ 

JJimJ ^1 Ojfct 4 JjJao- VjWTj * 5**U-il oUj»j u-^ i~iOi Cr *- 

^AjVl (.k-. ^ 1- -V, JWU- yi*; c« va-J'j ^-o-^^ ^*^-ji^ 



Stin Spots 4^«**iB UIOJ 

,j!. Lj^-3 nu-4 *r» ,>j* u 1 *^ ^ u>iwu. jiiii , VjN ;iU M« ]1 <i 

^ U-jija- t_l JL — lib Uu*jT J3! t 3-^w. g^ ij«- t,* J{ « Uj*** 



b^L^aU U^o^*:; L-4Jj^ ^ Lib* jlJUjt c JLUU Ottljy 4tj» j 
t^+M\ ^lak^l au^ji £u*j ( Uifl! ^ ^1 i Jx'fy iJ kMJ\ Jaimjj 

vUp oUJy «J* wJjCJr J^ ^ ^^jJl ^il u jfc! til «. t 

s ii^U <JU 3ul*i ^1* <?* J UjSlW> (f v^^' & **#* W** 3 Vj*** 

JC » IjIU L^ * . . jUJU y> U 3 i jL-Jl AitT £UJ l#Ji o^'Jfc* 

a-JU i i~t£ — b JiU~ a* ^-♦-JJ! Ujl*^ iil Li i£*}jfii ^ j^ y «***J1 

* ^jUfell j l .> l *..-il .. kp n * <Jfl 

<T j_^i uJU ^^yjii 1 J*— U- i U^ L+iL.. J^ ( *j**\j *zJl2±\ 

& \+±m CA *J! *JL-Jt J — oiJtf i ^L*-V1 ^>« J lit V! J ^U* utfj 

4^j c OK31 jl 3^, l4 Ml jJUl u* 1 A^JU oUt — - W^ WJ? o** 

iJlillj i ^~+~X\ ^Ji V.^ 1 WbJ1 ^ ^^ w*J - ( £a;iin J 
! ^>V! 4Tj*» U JU*1 ^J J^UJ 5^ii ( SoJtfJl ) 

uiaas ^1 ^ j ^m *feafe jLaSi jf qi <— i^-aju ^ — - ~ f 
u uioJi ^j^i ^»^ ( Umbra ) Jkii : ^** fi c^>r cr* ^j^ ^ s ~+^^ 
{Panumbra ) ji« <r^^ * UUisilj WW ^! ^ «i^ i J^ jil j 

. UIUJUI Jilj AiW Jit jJij 1 JWb J^M t^JUl 



^b <l>Jj c^i J— to. • * *>3 J-*i tfJJ* «E» O 1 f** 11 £* 1J * 

jiL ^-Jjji gi ^ mi n j^j 0^1 j^j u* . oujjtijj 1^*41 
.J*uij3 * ^y j*i e*> u» < JjX» u o?*-j £ e^ J^ t* . * u^ 

^Oii t U .^*.:J* uiJb -i»^^; U*-^> J»jl*>- ^jW*i Wjlj^ a*^* £&** 
; SLJujUl ^JU c^1 3 c ijl- ij-jj (o** — ** * + ctt cj'-ri ^ 

mMj A U .j— i y jt < oljjJll *~U ^ lUJt*, V-* *i>^ r-* 11 1* 5 ** 

J^ =U vJUSS\ gJLJ ( *UU ***** up-** 1 0« > ^jJJl J^J* 1 ***"* *'-u 

^Ij^j ^* £ AiaJI 3! Sj331 sr* D^i ol J — *-z*± <»1 Vt * ( **-• 1 1 

^ij^i ^ni t 4±*UtH UikL^ obj-» a- t^r-* 1 jj-tf V^^^ 1 ^ 5 u i r * * n 
t la»- ^j-^ J*JL>fc» ^1 IJU3 £ Uji tV y* Jau-jilU -ui*j ^ U^> YA 

t iUljj 4>JU oUi^ 5^^^ J ;rj^^ jfci W*i> Ji-tr ^ « ( ^jf^ 

^,^,-^-jji jju^- j-aj u-u* ^^ t Uj* t; * £jU*Ji ji W ^-»j t3j «?" ' t 

^^iJj t ^j.-i»,.-,^l jJau^ {^1* <ji ^*^ C&*^* "^J^ 1 *-*^ u^ **' ' ** *^ 

* W* * fU JL^« t^t 5 *^ 1 ^-^J 1 ^ ^^^ **^ ^^ fi ^4' Oft" VsrO 7 ^ 

otf &3 * V*^^* ft 2 * 11 S ^J* V^ 1 ^J—** ^^t*-* 1JU 3 ri ( *i- ^ UT 
*j^Jkl) c*-*J VU ! i^iKU • * 3%""***) *JJ J •jj** 1 ' ^^ jV^' tr 11 ' 
l.t^fiufct^ 5jl^ 1 \ ^ J^Ji! Ij,^>j ^IjJ^ *bj^ **-* J o 5 ^ 1 ^ -* 1 i Sj ^**^' 



- no - 

• ^y~**\) j { oly~- { ) : yllall j**^ or 18 WJ^jI ^j-** « JjM >-?1 

. ( fc- tr ) j < **- ir ) j ( ^y~> a ) ^ 

*u-jij _ I u , lt ,r,il v^.^ 1 j* 11 " a* j+^ * l - iia,! J^* ^ ~ LS 1 "*" 1 "^ 

*, .,J.Udl uL^ljJI <——** c W; V-^J^ 1 V~^^' ^^J ( 4»liV! 

.4^LJ1 o^LitfV! oUaJj ( 3, ,.,>im) oiU^Jl o*Ji7 iU ( <^j*1 

JrUJ L*-i £L» <yJl OU^VI ol ^j * *,**>-» lOj J^ 1 * ^LsU-^iUlj 

X Jj... ,i,mi ui-»!jJ1j i ^JUIil Ji^iil ^gi iiiU jUkit ^ . iy*..,.* 

* JLCLJIj 4-a- 1 ^ 1 O^L^U ^Jbkj U ^p-ie ^ja t l _itS2! ii*j-U- *U* 

J ti y. 1 ,»..., T .M i-jtKit ^ 4jLS" J <^yUl <ji* «JUj>»* UJ jfJbj 
t J-^IUJI ^i^yjl r L-i3 3.,,,. , *M tVl Sjbj cgj ^^J! oyu 

: JUl 3>^! J» OKU (jjUJl obl+Jl olyJ. <,:J > 1 ail 

- \A\. - tATV- \A?. - UIU U.C - tVM- WVA 

_nt. - nrv- uw- imv- n.«- u^c - iaav- uvt 

«U Uf V^l o1jyj* t ^ j^iu i^l j^y f i^ ^ „ ^ 0? _ ^^ 
< Steteen t o-ii-. ^ : ^jj- *i j-J iLu-su ^i jut v^ Jt 

^-*-Jl OL.JV! ^ (j-*^ ^ jLj i (^iOmJI j^jUf! J i4*.J» 6 1 Jyj 



: C Aurora ) U**i» - w^M O^usfi ; Ut* 

Us*— i W * tJjjjW 3' * JW-iM* jV' -? 1 *^ ^ * V,*-^ IjJmJV 
jSjw -lit; i *iL*j J tki. A».H aSi*ij . jtJL-^jiVI oULfc J 4i*jta*r 

j* a>u w «j * . * »jj^«ii Uj*;^ iiju— ji un^t joai <y 

? ^(ju^jijiW ^» U — v 

tfjjJI UiUil of t fejOfJI VtUI «S»l*-iV >-"* &j Jj>U o* 

Ctff . 3j 3Jj1 : u » ( UiUiJ Ji-Jl oULiJl J <— ti- 8 J>ua j ^JB&i tfJUV 
OUT g« t ( W***. ^ t.j\« j YAj*Y ^ — ^ } OK-J—^J < «*JjM )• 

1JU J y, ttj I «JUt- 4-ty* oULt Jl tf j,J1 Ui>U ^* — Sii 

* u ,...f.n ^ W* *■■,?. J*.t.» JSyM *--iV ^t-oi-1 J WjUsJ U-t 

< Stratosphere ) je* — '^.t-^j < Troposphere ) > — 'jJ-?j^ v 
t tsjsjji uiiu aiar ^ ^\a ^1 J**-j3j ( Ionosphere ) j^ssyi* 

S^U* ij^u, jl Jto.1 j» »JUj t <ik3* o- Ju» x T J!* Wft* ^J=i 5U 
isfl'ji^-o^ai < /UJ1 1*1 * ^Ul OtjUJl j1 1JU1 i^j-Ji : (j*-«Jf 

. WAJ1 ot jSC^jjSyb VI rf y V t jUiil 3* 

^J : U ,,^1^ ( (j,*j*Ji Uiiti oUJ* J Q1... .-P . M *-U jjjyJ UJj 
olLj^Jl »0* ^a^ij cft-r, t <*u ^* Jk^t^ J~-yl! „U ol*J«l'V 
t ( Atoms ) cri^JM ^» >-*l cAj^j ^ o&j W * ( Molecules > 
Jfl Ub ju.1 jtf ^j t Urti—j W-l> W - s^LJll J #j^- >-f c#»3 



- TtV- 

UU4-J' w j-jj <*^.-u* c <uui* ijj^. j oe?- j— ^ o* * J *-'j *-»i* 
ojj>n <j* 'j* t> i*y*i ojijSi -v-fl ^sv eiur t ( i^ju } ^u 



< Protons ) «=Aiyjjji ^1 a^f-jl! li^jJI oljij < ( Kiecircms 
' ! Neutrons ) ou^^i tf t **L_«di Jt-^.-ji olji 4_jLj- ^ 

Crt^i t iiU Uj*^ # 1JJ ( i-j-^it jJl 3:^,M1 otji ^ •Ja.'VIj. 

^*i Uiu ^tr, ^ ur < **Ju i«_bu» V^ s j« fcc-w^». 

t5^*-iii ^U_-iV! : U* igUU 5a^ *ita* LhJT ^jju-jJ^VI Ol^^ 

i *> j^-j v iU jV1 1-U U 1JU ^j , . . ^Ju 4,^!^ oUiU 1^* 

. . .miJjIj < Ij^^j, t VI* - ^j.V! tfjUH ^i^l J ^yi J{kU! ^ 
***** &> J^i ^ V^ tf«i o- ^ ! V»^' « UJ J^i-yi ^j 



- TTA- 
tj JL^VI ,y oUL. 5jl_* J««J J — i **-»»■« *r! «j*J^ J*>* <*»*£* 

**ic— J Ifj ; ^j5U Cfta — -l^U-ill eft r^***' 1 Sr*j» (Ji**xt j^-s^Uill 

i5f I r >Ji V.J*- v* <^r=^ ju~jui ^m» oft* j* vi M- tf-U! nrA 



_ m — 




k-ki ^u j*a i o^ ui- i ^ka\ ji^jt i^j\ 







rr. - 







m 




hu/t\ ~ L f±%\ ji^j! 




Ji-iJl **-J» ^.jj J ^u^ ^jblj ^^ 



- m - 

&\ji 3*-^^ t^^ c>-* V JUjt i 1 J* i Vi>" iL " 'V*-*J1 ^'•J 

J --"t -^3 * S** tX. ~ ^A. Cfti i^**^ * j *m * Jr* V. — ."U Cfc* 

J ->«j-ijar <L*~J» »j*Ui j*^ . , » JJB1 ,U— « £l~Jtl : L^jt -u'j^™^ 

t> y^ * j*"^ oUJU ^ U-u» v ..>.-n ^ Sur 1 ?) 3,^, „«,;,n Jy. 

Vjjju* o«j m*j *3ji« o' »SL4 Uj t j^UJI J^jj * !>tU. u ... .r.lt 
*-* te *i j* j M Zodiac ) dlojj : ^y—jj y>>J} v^* iy*j=— T* 



t > J>, a*J\ #* tf+zi i ^^S X-_i1 *Je US, „T t JCJJ1 cffjy 






- trr — 

vj •■*-> i giJ-r 1 ^ >— jy j 5j* tct j . o^-u jw^ <a^-> 

J, U_rf JU-Sj ^JJ ■ JJ-^ V> J 1 *-* J * -«*- 'J i>-> * ^J*- 

i AtjJta- Ol^ cJ5 . *sJ»*J1 JW41 o* 1JL =*! l*,^ u +* jl *— *# ^J* 

. j «j . >iJ6tj ^ Jf ALA r UJt J J«i Cllj* ^-wt- J*oJ ^S*. 

,3**^1 J*jkau *~*jmI 3jjl.h.iT« J»jWa>> I4JU Jkilji- C> -"JJ l-L-J* 

Jar, * ^jL-ja) jJUU jl -kL-J! jl S^j*J1 J*ji«s- Ji- « i^^l— 4t- 
Jj *• *kJ* *sj>»lt SjflJUt JU-ij iJU-iJl ^s-Ult S^UII vy*- 

< 4~Jj-* «=«irt jiL* j! jjj f ^kU! iij^^J <sUi» JU-iJl ^-JtM* 

ij\ SH jSj«-1 *ijA *ijS— ' J-»y * <--*Jjij £ <JUujj.> < 3Jw_^.1j. 

. ji-iJi ij*U* U«j Uj*liw <-ij^i B^rfljsil „ Srfji^J! W 4 * 51 

* uv. j.u ir f ji u-^ij j »j^ JJ-h < Jk-jii yi^^i j'^Juai- 

t .,. <_-^ *jUf Vj-i <^*t> ; ^*Ui <it < ^ ^ *ji„J& L. oKr-- 
J O0^*J UJ3 »y»U43t ' < <^*UJ1 *JL» J v-Jlj <Jt*J1 ^UIV 

J ti^ ^ **jH> ci-t'>"*! ! 4__ij <jji crfr^^j Ol^-! <U liJU" *J|j 



*4— jp-jll ^ a 3JUJ! *J — to k:.+,h,*.Jj I t^j^b *W £Jj*£j ^t-*»l t-Uj 

U-ijiH ^^OiJt Jo*-? ; fciJlli iio^J aIjU^j JiUa- cJlT Uju* *jl**J1 
% $1 iAJ U pf c JUI ^ e ^U ^1 ^ ^b ljjj/lt of t -A^j» ) 

J uvt r w ^i^j j &*^ u eUJT . Jrun j^Vl o^l Jt Jj^j 
j^pf 3 j t ^*>*t £^L ^fc i U**T Jwj ^ Jjs^fj l&j-lj bwjt *^ — -* 
3jM\ &* {J&j cJU" SV-U1 tjTU-* $t c tfJb>-J( c^aill t oFJU ) U-i) 

IVTAfl* Jij»t H JLJUit fU«Jjj JtiJ*. Uj c \\X\ f U jjL. It 

, nu r t* jt*^- n j *^it outfit 
: ^gun jk-ai ijtWj ij»y\ ^ui>*n *ujf _ a 

4. ■ 

-L^|l ^L^tfJ P^^-*1 VI j* U ^JtatH £**pt c*i ( *^-ij7%-* ) -ti^l 

* WU.> i L^-jUiJl isjlill U^_JJl JU ^^ ^ 41^ju V*j1 ^j^l 
U^ iJdi>*j SjjtU&fi c-jJinJI j^.hniT^ ^1 VI ! *-Sr*i t. i ^^ J j ^ti^ ^^ 

« ^jiu j-uu ^juj^ t> ^4^ * *j*#k *urt *ii UAji ii^i w i vjji 



Calender md Time 0*Jlj (*t>^ : ^* 

. I\i, , ,1 A*- iS^I U_* Iju oU * o*jHj J*lj*1 ** £>V &* ■*-*'^ 
Sji** *L>- jaw * jrjJf cfl <£>■*»• j * S fc . , .....; o*,/? (ji* 4?L*- eJIS" UiS j 

« »jo*^j S^pif 4yj!l <>j?"J "^ 
UO»-lyoU» JalJ * 4-U- DLL, «U»Js3 ( o*UJ» j JU*Ldl jj,]* 

«tf*J» Oiitfj . . . ^jit yi* iUj r-.i%, ,nU . , . { ^JUUtt J-lift ) 

*V-U : Sjj-«l^ *£% UjU-lyj . . . *j]jsi y* ij& ^ JJj U^> 
* Cf-J 51 ^js» ti^ t> j-^T J_jjj ^i J j* Uil < UU ji 



i <_*. aJl »j>t_H oiji **i vO 17 ' ^^s** b*k j^ ^^^'i £ V^ 

jc — ^J^ ^JL»_j ! *_>>*■ jl ck*?* ^^ t* 1 * 3*1*^1 J iS^Ji i-* 1 *- ksO* 



* <_«ju 3 i cJir s^-u <ijjiui jl-jo, iju^vs ^^ w * -u^? 1 ": 

t 1 Cr'j'^ «*U*J1 (_r^*i 1 ~y ^ T * *&3> o*^^i u M '^~~ °^ Cfj^j- 

^^. *J ^i < i,,aa^ jj *. 3 <J ( ,j*l\ ^MiS J 1 ^J\ UL_* <_^3" 

t <Of ^-jii jjij** V -Ut ^^ . . . L^ilJ U j* j+i * . . 81 ■> if 

».^_*_, *i* . . , i ;l*h ^jii y^i u jui. * ^jii ^-lj c . w ,.„. y 

. *jt^:-„,«j 3^j^ *V»*^ c^tl^ I* 
oUjL^lt *JL-» cJtf U4, ( ^jJIj oli^UA* ^U—l Xj^t ^ 

V^j* J»> j^UJj < vy«J1 lJ\ JL-ill jjJ. j»-L4J- UlUj - 
H» * j*l/ o1 J-r* *i*** ^*jii 8jU41 jU-iVl sj-Ur liLJj _ 



v J^UI U-* a- *^" ; -r* J *ft J ' Cl*— 7 jU Ji ,4UJ J - 

jL-Vf Oty3 ti-i >•! J AJ1 ^ +U** £ij*1 Jiiu iiLjj M 

*i^zjtf (j^t>f1 U*ij^* J ^-*1 c*lJ *tf* * ^^iii V c^jU c*ij J ^jj' 
. jjisi V Iijtf olijl j Wrti^ cJ\S3 t l|^ ^^^zir Uju* [JJUj W%ji» 



_ ^sJt ^SKII ^J j* * Jt^lj jc™** c£>~* l* 1 * J^ 1 W*^ u~s* 
n*U« j J*t*Lz^¥i U^^ c* 4 ^ * ^ oi-c^' C»'*** *0*Hj o^J^ 
4 jcf-fcr j1 -uu* JUT J! iU-LsJJ Oi^j <lj* — { f4^w < f jjJl ^ "t^*** 

* LJsjI ^LLaib^J (J ^ -UjLJ (J SijJlj -k^JaJl tj^J** 0$ Ul^JjLi LH^jJJj 

*** i UjOjl ^ ( oIju^VI } oljSuilj « U** oUI 11 ^V ! j4-*j 

Jtjjl Ujj> ^Oj I 4]»UbJI 3 OjSJI ju*^ ^ujtU V 4fau«*J 4fL*. cJtf" 

^r^^r fW '^ r*. eft f» u* e*j -• ^iiij ^j* 

Jp g^l jH .jjjfr 4] Jjo^ rBHJ Uj <JL^ J J»Jji oUJVl 1 ju Lub ^ 
^UJm u^^ U-u*j , bjj^ OST Jlj U ^tUl ^0* V \j 1 1 4TL*- 

j> ^i^*iJ1 Jl ^U J e— 1 oii c Ikl jj^! ^1 -u loT^JV £ )ju^ 



cAjii^ i *Jljs»- u*-^ s **«l*H j*J 0*-*i w 35 ^ j^**¥' J»j**-# f-'V**' 
^Vj* o* * '^^ ^3*^ ^*iJ *^J-*J >^ u^ ^4^' *^ l/^ c^> 

l «L~-jU-» liiii J <*JLJ JLatrfj £ o"^ 1 tr»y c^ Willi «JjLA». t$1< 
Jj 1* (J* ^Ji» c-ij j**iy oU!iU ^^ tjfi. \^J it^ i jiJiVl- 

c~*&^ * ^..i^.rtil ^j!u^j *ujl^»j I4J IjffUftiri^il £ I^UtJ! ij ^jj^^JL^ 
jj. ..#!» O^* <i*t*" * *iL-*-^^ U ££^--**531 cA*l^*tj t ^mo-* j OUIjJfcW 

^ VI ^-U» ^ *±&\ j^S UU^I £ Ri^u. 4^iU J. gJu L|lb jl u<l ».r,n, 
4*b^Il f-- 1 ^* *■*! w l* f ^V1 c^ tj*ti f 5 " a ^i ^^^ c ■Me-' iS*Ul j«flV 



i3jJJ1 *L^J JiVl i3j* t yu jjiji j^-i } a^« S>£i J3U ^^fc ^JU^ 

1 *4*-ti *u^**i ai (***-^^ jj+& ^^3y u>tf j * * * u >.** ti l 03^ J*?* 

+ *»ij^jj ^^^jJI jj» d^j1»sju 3j*|£n o*^j * J^^ o*-*y* ^ja-J *c/r4 *^ 

^W (ij 4 *-W*1 ^^ c5 h ^ 4 ^* ^! i *JJ^ O^* "^^Ji u**^ Jta t Jfc * fi 1 *' ^*^ 
k * f^j w ^j_,NnJ^ j mJ^ *jjf j j * bJ ** Cr* ^*^^ *^*^J * ^J 1 ^ (J-i»-V sj^*^ 
*jLi1 t^J^5*j , » + ^U-*Jj' £ Lift.:,** ^^ia **^** " J" ■ ■ ^j rt 1 *^^ -H^*i ^*^ JS 
^j-^ ^-UJl J. l^^J X^ll EJ U. v^*., ^fj- J Ijj— s 1 ( ^^^ 



ii iy~-tflj c~J^t 3— mJ* ^ # tfj\ cAjH guJUfr *LLtt»j . * ^ 

™ <~*jjudl w otj*t1 — 5JLU-J1 — JWVt •«. otf*j*Jl — *Uj*Jl — jj*1* 

^jVi W* Jiu; * ( Zodiac } gjjji SjJb u ^s tj\± j ols">3W 

^ yj i <JbJ1 U*jjtSr U/Jjj . j*- 111 * *U* *^> »li*j* - W JS^ 

t ^Ji\ ) j — w J ait,-!! ji #u>-*n ^ J aW L-^ < i^J- 

**.*** J ^ **JT cJir -u*, < (Lunar Month) UjU 1j«-a cJVj. 
j,— j t .0* uut ^ r ^ill u» ^ju-ij ! j+jli\ ,j»*«vj oii j^juji 

* ( Moon ) j** van} #* }U! »3ji-t. { Month)* 
,.•31 jM i OJiij ^^s^ Jj« ,J 4)V I Mb. «i^- r j. a*4tar 4^'^.wJtJ 

J-i O^ *»ti tOlj* jfO^r a lf .Uflj ( ^J'Vb ^U»V1 V^-* »^J^U 

JJ4 „. »J»U 4\i~*J1 Uj^oJI cJfTj i f .* n j;S\ \J* Jl 4p.UJ1t 

r-a * ^_Ji tf i i jUji ^u-ji f jit ( ,^ ) o-tfj* oi »-iiU*r 
... i^L-taii i+^^j^ui^ ( oijSi ul1 ^ jr^i^ , > 



- re. - 

c-JlT *U1 <*-*-# JJLwIj p 3r--^ £$ u^* <**Uj ji^^^j , fgj*j&\ mj*^^ 

*" '■ - mH ^j ( Moon , « Day ) _, — *^J* fji >-* (Monday) Xju 
^(Sunday ; a*V f jj* ( Saturn's Uay ) *>j ; jt 3* i Saturday) 
* jl^iU^I gj *i^a J j4-jj\ 0^3 £ Sun*s Day ) (j-^JLil ^ y> 

^ uUm o* lrtj*4 J***— *3 l^W^3 Jt < *~ *^3 *St*JJtj <*u^ 

^lJwj ^jijoi ouji J3I-W v 1 —** Wi uJ^*ti ^ij * * * uun 

^jtf^™^ ^ ilijmJ i <a\3 <lJb c-J»yJl lni i> **jj , 1 — it 0UJU3 
^U^JI ^^jj Jj c UAjI U|j ^V^3 < i=A-5JU^ jU*j v* 1 ^ 31 
v Jj.Jtt'cJ, j*ai Jt ^i>^ a-^JJl Jj^AJ V^i MaJJl*3 

V^**^ Lil U-ki-^3 t dtj~JJ\ cuij ^ijVIJb ^3^* j^U^j 

<CK Vj ^ t ^ju j,.u3\ jUjaih ^ o' — ^ vj* 11 ^^ ^^^^ 

JUS* 81^ ju^tjsj ^l fi,^ ^ * ij A* l VP 1 ^J 531 *^^ i^*i ^^ 
Jl -Uf ^JL-* UjU oiij . . • I o*jH ^J 1 ^ -aj^ 0^ * *-^3 u^J V 

. (Calender} ^j*^ 3* 

S I <Jt J-j^Jl ^ iA^ uU5^3 



i ¥ u^ <* r jJi a 1 v^i u* 1 * pij^ ^ J*j 

: <*y^ ^ uu # 

* gll)l »n J^-^ ^AjVt objJ ! J=* W £ ^^ ^ ^jj*" 

_%» U, c <L.tJj y.ttAl cf-UI >KI IX-i! JV-» f J*L ^ ^ J* 1 *J 



IJU^j £ bj*i lj+J ^JU UV ( «ij-**H *^-J> ) O* JjM *■■■■• ■■ ** > 

a» Jfj * ^ >■■ 1 1^ 3 * '-u^' -^ •H-*^ *-*•** ^^ ij* 1 ^ 

< Sc*igens ) #/**-**** c^ u l *** A*j*tu4i 0k>^ c^* 1 ^ ***-' 

Uj' Uji t t. U1 '<ui ^4-^Ji J> iCr *; t tJua*- UjjSJ Ul^l gX^l 

'1 JiSi Uj> Y\ <i^> 0^ 0^ c*^ 1 *^ ^^ J*'^r* ^**^ ^*** ^*i* ^Ji ^^ 
^^^Sir ^jij! <***jJ3l o1ji*Jl ^j Ujj Y* Oj^y j— ^ {£ ^' uiLiu^ 

C VW* • I |1 cJifrlj 4 J^niJb j^f-lll 0^0*?^ E Ol^L** jajl JT 

4 j^»J» ^jJjs- j^JUl p- iU Lu^ ( July } ^Jji ,Ht — i ^* c^ 
jfr i j^^t^ 4j* jail ^ii -u-ii (.AuRuatriB } ^^—^^t ^k*^ 
cr ii — &1 ^f-i o1 ^JU^jH U ffl , rttH t) LI jfJjj , (August) tj-J* — el 

^, -£**»- jti * UW" jJj» j#-i JjW" 4jj!9 | g r ,tt a J ji^j-i CT* f Jft Cf** ^ - 

. ' '* ft'* 



~ rcr 



^jljl £>t e^-* 1 ' u*s $»* i jJ ts-M <• o*^ dUf>ijr but J! yyi 

i t JiJUSli JljJ <U# -UJ^ tfOJl f jell jt i <Ui j^l Alt yA^e tfJUt 



1JL-»j I .ijji *™*;jt JT ( iJl^u l—e-J* crtjJL- OitU JjAjM fW 

Vjy.'i ji-jb pi j4* * »„>Li^i ^-j < { Gregorian ) r jJi ji 4*-*.u 

pjj^J i, ..rj < jjJ^J 1 1 Ojki-*.* ^rjj* Jl^* 0^ ^*i • Uj-i-w 

4iU> ^-ji ^bjfl"»J * tSfLUij ~Vy oU * ( Pour Seasons) 

^ Lu < jJ^ jtUj Jjjjl ) tyisll ej" .aaJfj - jfi^. ^J 1 O* T ^- 

*M>Ji\ £bjVl CX.1-U < lujVt jjf-^1 '- 1 * «*i'-»i O^ o' - t 
jiUll f * Jj1 d^ • - * t*-W f y W^ ft* UUJ J*^ ' " 

. o^Vt f ^ tu wr * fc-» t^^ J" jV ^ 



_ tet - 

. a^rt f , * Of*-* ^ * **» r" 1 rt T ^ ^ u ^ . 

j«i« f i \j* jsyj . . » u>, ri •.«■»'. oj^ 1 #** j*^- &J > T ^ 5 

. pyUslI Jl-H r jJli u— t ^ ! ^ J* J ^-J f 11 "" *f 
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38 — Vincent de Callatayay-, Audouin Dollfus Atlas 
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88 ~ Herberts Zim., Robert H. Barker., Stars, N. Y- 
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40 — Alexai Leonov, Vladimir Lebedev. Space Tern*; 

preception by Comonaut. Moscow 1971. 

41 — Patrick Moore., 3 he A-Z-of Astronomy. 
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1ft "• ■*• ** ***k^* ^ lL-*-£j _ ^L^o* • *»** 

Tl -" '" "' *" "' "" ^J>- *>*•* - lSj^^ 'j** 1 

*\y ** " «*jhi *j*^ ™- <-jJ^ *j*** 

1A *,«*» *j*U - ( ^Vt v-»» «J ) VjJ^ *,*• 

1\ — t Carina ) ,A*¥l ^juJIj t £ Orion J jjbflfl ^.J—" 

V. -: — jM^ 1 - u-^ 11 o*b - oUp—JI rt^- 1 

V} 4 * ^yjjjWII „ <uljJltt j^JU. 

Yo *** * ■ ■" jji* libj ^ _ ^JUI fi**—^ 

V\ " * +t jS*$\ j^-u-J! «, ^Jtii— i! ^O— 

W * JS^Jt pi.JUJI - j"*! (^ * ^ll^-JI fiX- 

YA ' V*?" - ^OUiJI - j^^ ; rt**— 

M »■ — --• r j**U! jijjij c^r^ji _ i^uui f j*ji *j>* 

Al ^ *■ "■ ^j*^ jjiiit — tjSJl — p*l» f** -*'**' 

^A * "• •** * *" -"• oLTj£M &* <JJL»t 

V -- »- — *- •- OLTjflb jlj.lT.nlfb flj^V* UjOanJ 

'UT ' * iL*****!!! £*^' " (j-**-AJt ^Jauprf 

'We *■ •■■ jjSLJt JuJJ _ ^^-JiSt OUVUJ* 

1 *A * * ur*"^ *-iiT ^jJ 

nfr *" "* * t\n < ivu ; r^ tJ^^ ±ij**st\ 

m/m ■ a : ,,ii.f.ii **j**^ XtOUi oui^ji : J^u* 

IT*' "' — '" l*U»UI1 v^V 3 ' - V'V'j lt^JJ' ^ ^jLi* 

tX*\ * *** *** •** "• *" JjUJoa t T £j£$\ 

\TA ■" 1 *■ • *" *j*jJ! s-^j*" 

*Y\ * "• *" "• *" **■ •** ^,«,/m11 ^^jjf Sjjfc jj| 

^ *" "• *-• *"•■* ■•* " •* gf^S "v^jf 

"*Tt "' " ' *" -tt # " "* j*jji! v^y Js^Uj 

»n aUUIjl v^^* >J-t^J!ji ^5 5jj- 
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- — ;- ^-Jl -u^St _ ^1 jUIl 4^3 

■- «*j-*n ****» *tj *£-i* 

" UJjJH j*-H1 <*3 J--^ 

»• ••• •■• i^jit vj^ ^ J^ tf-4-^ 
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